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IN ORGANIZATIONS similar to the American Surgical Association it has be- 
come traditional for the president to make an address at the beginning of the 
meeting. For the most part the presidential addresses before this organization 
have been in the nature of scientific papers. Some of them, however, have 
been striking oratorical composition on historic, moral or educational aspects 
of our profession. A few others have had a practical bearing upon the affairs 
of our Association, offering suggestions concerning changes in its scope, com- 
position, or administration. The latter type of address, in my opinion, has 
been far too infrequent for the welfare of the organization. It has seemed to 
me that it might be well this year, 58 years after the birth of this Association, 
to give consideration to the purposes which the founders had in mind, to ask 
ourselves whether or not these purposes have been carried out and to make 
an effort to determine if the course which the Association has followed seems 
to be a satisfactory one to hold to in the future. It is an interesting fact 
that despite the permanence of organizations like this the president has only 
one opportunity to address the members in his official capacity. Huis remarks 
therefore are as much in the nature of a valedictory as of an inaugural ad- 
dress. He serves really only momentarily as the chief administrative officer. 
Perhaps that is the reason why some of the topics which I wish to present to 
you have not attracted the attention of, or at least have been ignored by, 
other presidents. 
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If we enquire into what objects the founders of this Association had when 


it was created, we can find the answer, I think, in the address of welcome by 


Gross, the president, at the meeting in Philadelphia, May 31, 1882, who said: 

“The question has been asked, perhaps pertinently enough, what need is 
there of such an organization as this, seeing that the country is full of all sorts 
of medical societies? The answer is not difficult; at all events, I do not find 
it so. We have in the United States, according to a reasonable estimate, not 
fewer than 60,000 medical men. Among these are large numbers of surgeons, 
who, in point of culture, practical skill, and reputation as writers and teachers, 
would be an honor to any country, however high its standard of excellence. 
To unite these men into one harmonious whole, for the benefit of all, is one 
of the main objects which the founders of the American Surgical Association 
had in view when they met in Atlanta, in May, 1879. If it be said that we 
are striking a blow at the American Medical Association, we deny the soft 
impeachment. On the contrary, we shall strengthen that body by rousing it 
from its Rip Van Winkle slumbers, and infusing new life into it. We can 
hurt no society now in existence, or likely to come into existence. We can 
hurt only ourselves, if we fail to do our duty. We hope to make the American 
Surgical Association an altar upon which we may annually lay our contribu- 
tions to Surgical Science, and so show to the world that we are earnest and 
zealous laborers in the interest of human progress and human suffering. 
The whole field of surgery, from the structure of a boil upon a man’s face to 
an amputation of the hip-joint, is undergoing revision. . . . New avenues 
are constantly being opened, and the importance of the study of physiology, 
in its relations to practical surgery, is daily becoming more and more appar- 
ent. In short, in whatever direction we cast our eyes, nothing but the most 
substantial encouragement greets our vision, and urges us on to increased 
exertion.” 

It seemed to me that it would be of great interest to all of us to have our 
founder, Gross, come back and give us an appraisal of the activities and ac- 
complishments of the American Surgical Association. Accordingly, I took 
advantage of my prerogatives as president and invited him to be here this 
morning. Although he may be invisible to you I am sure you will be able 
to hear his spirit speak .. . 


Doctor Gross: When I received your radio message, Mr. President, in- 
viting me to attend this meeting of the American Surgical Association, at first 
I had some hesitation about accepting. I feared that the trip might be too 
exhausting. The transportation facilities from heaven to earth, however, 
have been so greatly improved that I found that by coming down a radio 
beam the trip was really delightful. But I was told by some of my friends 
that no improvement in the transportation from earth to heaven has occurred 
and that it would, therefore, be very difficult to make the return trip. Never- 
theless I was willing to take a chance on that, despite the fact that Saint Peter 
cautioned me that it is especially difficult to get to heaven from New York. 
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Tue PresipeENtT: We feel greatly pleased, Doctor Gross, that you have 
honored us by coming to this meeting. I should like to take advantage of 


your visit to discuss with you some of the affairs of this Association which 


you created. 


Doctor Gross: Gentlemen, it is a great pleasure to me to see that the 
American Surgical Association is still an active organization. In the 58 years 
that have elapsed since its first meeting many changes must have occurred 
both in surgery itself and in this Association. 


THE PresmpENT: Yes, Doctor Gross, you will scarcely believe me when 
I tell you of some of the achievements of surgery. In the larger clinics of 
the present time operations on nearly all of the organs and systems of the 
body are performed almost daily with mortalities which would seem incred- 
ibly low to you if I should tell you of them. 


Doctor Gross: You must be exaggerating, Mr. President, when you 
speak of operations on nearly all of the organs of the body as of almost daily 
occurrence. Doubtless you are referring only to the abdominal and pelvic 
organs. Surely you do not mean to include such organs as the brain, the 
thyroid, the lungs, and certainly not the heart. 


THE PrestDENT: No, I am not exaggerating. Even the organs which you 
mention are frequently the point of attack of operations today, and I might 
mention others which may seem even more strange to you, namely the 
adrenals and the pituitary gland. 


Doctor Gross: But for what conditions are operations performed on so 
many of the various organs’ I can’t imagine how surgical lesions could be 
numerous enough to justify the frequent operations. 


THE PRESIDENT: The answer is to be found in the fact that surgery has 
encroached on the field of medicine to such an extent that many conditions 
which in your day were regarded as purely medical are now recognized as 
having surgical aspects. For example, pulmonary tuberculosis, certain forms 
of heart disease and even high blood pressure have become to a considerable 
extent surgical problems. I could mention many others. Tumors are being 
removed successfully from the brain, the heart is being directly attacked by 
operation and even whole lungs are being removed successfully for cancer and 
other conditions. 


Docror Gross: I am amazed at what you say. How can you tell when 
an operation is indicated on many of the organs which we have mentioned ? 
How can you diagnose what you call surgical lesions of those organs which 
you cannot palpate or see? 

(HE PresmENT: The field of diagnosis has likewise expanded enormously. 
By means of a revolutionary discovery of Roentgen since your day we can 
now see indirectly many of the organs which were invisible to you and your 
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colleagues, and by means of various other appliances we can actually see into 
the different orifices of the body and learn of the condition of many of the 
organs in that way. Chemical tests of different kinds assist us in determining 
derangements of function of many of the viscera and help us in that way to 
localize the chief center of the disease. 


Doctor Gross: It must be difficult for the student to learn all of these 
things. How is he taught them? I should think it would be still more diffi- 
cult for any one individual to be adept at all these procedures and at the same 
time to be able to operate skillfully on all of the organs of the body. 


THE PresIpENT: Your inferences are quite right. In order to learn to 
use even some of the procedures which I have in mind and to acquire an 
expert knowledge of the significance of the findings obtained by them much 
practice with them is required. Similarly in order to acquire an expert skill 
in handling the disorders of the various organs it is recognized that years of 
training are necessary. For that reason not only has the period of under- 
graduate instruction been greatly lengthened since your day but other develop- 
ments also have occurred. Young men now are compelled to spend several 
years of intensive training in surgery after their graduation from a medical 


school if they wish to gain recognition as surgeons. Moreover, specialization 
has occurred in many regions of the body and there is a strong tendency nowa- 
days for the specialists in one part of the body to post “No Trespassing” 


signs as a warning for others to keep off. For example, a large active group 
Genito-Urinary” surgeons. 


“e 


has arisen who are often known as 


Doctor Gross: I suppose the latter group include the gynecologists who 


were beginning to assert themselves in my day. 


THE PRESIDENT: Oh, no! It is not surprising that you don’t understand. 
Specialization is much sharper today. The genito-urinary surgeons seem to 
be interested in the genital organs of not only the male sex but in the urinary 


organs of both sexes. 
Doctor Gross: I can scarcely believe that. 


THE PRESIDENT: The situation must seem strange to you because I under- 
stand that all of you who organized the American Surgical Association were 
general practitioners who did not even confine your work to surgery. There 
are now, besides genito-urinary surgeons and gynecologists, orthopedic sur- 
geons, neurologic surgeons, thoracic surgeons, plastic surgeons, industrial and 
traumatic surgeons, proctologists and other varieties almost too numerous to 


mention. 


Doctor Gross: The development of specialization was apparent in my 
day, but it is amazing that it could have gone to such extremes as your re- 
marks indicate. I suppose, however, that because of the rapid development 
of surgical knowledge and because of the natural limitations of the human 
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mind, much specialization has become necessary and even desirable. I fancy, 
however, that the specialists might have run wild and pursued their specialties 
to the neglect of the fundamentals of surgery if it had not been for the in- 
fluence of the American Surgical Association. I am glad now that in my 
address, in 1882, I stated, in speaking of the surgeons of the country, “To 
unite these men into one harmonious whole, for the benefit of all, is one of 
the main objects which the founders of the American Surgical Association 
had.”” How fortunate it must have been that there has been such an organ- 


ization ! 


THE PRESIDENT: I am sorry, Doctor Gross, that I cannot tell you of any 
great influence of that sort which this Association has exercised. Until the 


last two or three years the feeling has existed that only those who are so- 
called general surgeons should be made members, although it is rather diffi- 
cult to determine what that designation implies. If, however, one who was 
already a member became a specialist later, that fact was not considered sufi- 


cient grounds for his expulsion. In other words, there was no element of 
disgrace about it. In fact, it was done by some of our best people. Recently, 
however, the bars have been let down a trifle to admit an occasional avowed 
specialist. You see we are thoroughly scientific and we wish to experiment 
to see what harmful influence, if any, a few specialists may have on us. We 
may not be able to tell for several years because, since we meet only once a 
year, the exposure to the contamination is not very great. You see our idea 
has evidently been just the opposite of yours. We have not tried to influence 
specialization by helping it along a proper course and by assisting those who 
have tried to prevent it from running wild, but we have kept aloof from the 
specialists in order to keep ourselves pure. 


Doctor Gross: I can’t understand that attitude. The only explanation 
which occurs to me is that, because of the enormous increase in the scope 
and in the amount of surgery which is now being performed, it has become 
necessary to enlarge the membership of the Association to so great an extent 
that it would be unwieldy if any considerable number of specialists were 


admitted. 


THE PREsIDENT: Your explanation would probably arouse a difference 
of opinion among the members of the Association. In your day the popula- 
tion of the country was approximately 50 millions. Now it is about 130 
millions. On the other hand I notice that, in 1883, the first year in which 
I could find a list, there were 94 active members and now this number has 
increased to only 161. In other words, the population of the country has 
increased 160 per cent but the active membership of this Association only 71 
per cent since 1883. Morover, nowadays the surgeons of the country, even 
those who limit their practice to surgery, are numbered in the thousands, al- 
though in your day there were apparently none who so sharply limited their 
work. You see, therefore, that the membershp of the Association has not 
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been enlarged to anything like the extent which you might think. Some of 
the special surgical societies have memberships nearly as large as that of our 
own, and the individual members of those societies must meet requirements 
which are as exacting as ours. Do you think, then, that we have failed to 
carry out your plan of uniting the surgeons into one harmonious whole for 
the benefit of all? 


Doctor Gross: I do not wish, Mr. President, to criticize the Association 
for not carrying out my original intention, but will you please tell me what 
objections are raised to increasing the membership substantially so that it will 
be more representative of the large body of surgeons of the country? 


THE PresIpENT: It is difficult for me to state the objections, because | 
have never heard them clearly expressed. Three years ago the matter came 
up acutely as the result of the emphasis by Doctor Bevan, in his presidential 
address, on the desirability of enlarging the membership. At that time the 


limit of active membership was increased from 150 to 175. 


Doctor Gross: Why was the number set at 175, Mr. President? I sup- 
pose some committee had been studying the question and had found as the 
result of its analysis that 175 was the proper number of members to accom- 

» 4s 
plish the purposes of the Association. But to me it seems a curious number. 
I should like to know more about how it was arrived at. 


THE Presipent: | never heard of any committee appointed to study the 
question and I have never understood why the decision was reached to limit 
the number to 175, although doubtless there were good reasons. There seems 
to be no clearly thought out plan, or for that matter any agreement among 
the members, as to what the purposes and functions of the Association should 
be. To some the annual meetings provide a pleasant bit of social relaxation. 
Others take them very seriously and listen to every paper and every discus- 
sion that is given. Still others—and I think they constitute the majority of 
the membership—listen to the papers in which they think they will be most 
interested ; and in the intervals they spend their time profitably in social 
intercourse with their colleagues. 


Doctor Gross: The members were like that in my day, Mr. President, 
and doubtless if you and I should return for a meeting a hundred years from 
now we should find them very much the same. But as you were speaking, 
the thought occurred to me that perhaps, if the membership were enlarged to 
include more of the specialists, the meeting could be arranged in sections so 
that papers in one specialty could be grouped together to attract the members 
interested in that field while perhaps a group of papers in another field were 
being given in another room. Does that idea seem absurd? Of course, | 
am not in touch with modern conditions. I am of the horse and buggy era. 


THE Prestmpent: Many other organizations have carried out the idea 


which you have just expressed. Evidently they do not think it absurd. | 
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suppose, however, that because the average attendance at our meetings is only 
about 135 it seems somewhat ridiculous to consider dividing that number 
into sections. Perhaps the fear of interrupting the coziness of our little 
meetings has had something to do with restricting the membership to its 






present size. 









Doctor Gross: I think I am beginning to understand. You have in mind 
perhaps a sort of round table so that every member can participate freely in 





the reading and discussion of papers. 










THE PRestpENT: That may be the idea which some of our members have 
but unfortunately the meetings don’t work out that way. Let me explain. 





Because we have such reverence for your wisdom we have felt that we should 
adhere to the custom which you and your colleagues started in devoting three 
days to the meeting. In fact our present By-Laws state that “the meeting 







shall continue for three days, unless otherwise ordered by a majority vote.” 





Actually, however, we don’t carry out that provision. Ever since I have been 





a member the meetings have continued for only two and one-half days. I hope 





you won't censure us too strongly for claiming to follow your precedent al- 
though actually we fudge a bit and knock off half a day. The result of all 
this is that we don’t begin to have time enough to give to any but a 
! small fraction of the members an opportunity to present papers or even to 







enter into the discussions, For example, this year more members who ap- 





plied for the privilege of giving papers had to be declined than the number 





of those to whom places on the program could be given. Many members 
don’t ask for places because they feel the chance of being on the program is 
so small. If the members were asked in rotation to appear on the program 






each one could give a paper only once in six years. A good deal of resent- 





ment has been expressed at times because of inability to get a place on the 





program and even charges of geographic favoritism are made. Some mem- 
bers have become rather disaffected because they feel that they have been 






discriminated against by being refused places. As for the discussions it is 
necessary to limit them very sharply in order to get through the program on 
time. As a result of that policy very few can discuss the papers. 











Doctor Gross: It would seem to be a very simple matter either to lengthen 
the meeting or to have different sections meeting simultaneously. Another 
day could probably be added very easily and thus provide space on the pro- 
gram for 10 or I2 more papers. Again if there were some modest attempt 







to form sections, one afternoon could be devoted to a group of papers on the 
stomach, for example, in one room and to a group of papers on the central 






nervous system in another room simultaneously. I cannot understand why 





you have been willing to experience those difficulties for so many years when 





they could be remedied so easily. When my colleagues and I created this 
organization, Mr. President, we included in our membership many teachers 
because we thought that by doing so the Association would be more likely to 
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keep abreast of all the developments in surgery and perhaps to exercise more 
leadership over the new movements in surgical practice than would be the 
case otherwise. Have you departed from this custom? I can think of no 
other explanation of your extreme conservatism. 


THE PresIDENT: No, Doctor Gross, we have not departed from that 
custom. On the contrary, I believe we have adhered to it even more intensely 
than the early members did. A large number of our members hold teaching 
positions in the various medical schools of the country. Moreover, since your 
day a number of large private clinics have arisen in which young surgeons 
receive their training. The result of all this is that almost all the members 
are engaged in teaching. Individually we are—or at least most of us like to 
think we are—reasonably progressive. But when we get together in this 
Association we are so conservative that if you could stay throughout the 
meeting you would probably notice no appreciable change of any sort over 
the meetings of your time except that perhaps you might be a little confused 
at the new words and new conceptions of disease expressed in the papers. 
You will notice that we even continue to hold our meetings at the same time 
of year as you did. 


Doctor Gross: I have noticed that fact. I suppose that since the medi- 
cal schools terminate their sessions about the first of May, the time which 
we selected is still the most convenient for most of the teachers. 


THE PRESIDENT: That is a strange circumstance, Doctor Gross. The 
medical schools no longer end their sessions about the first of May, but nowa- 
days they usually continue until about the middle of June. The first week 
of June is about the most inconvenient time of year that could be selected 
for many of us because of examinations, faculty meetings and all sorts of other 
activities that arise in connection with the closing of the school year. Year 
after year we allow the inconvenience to continue because we assume that 
you in your wisdom would not have chosen this particular week if it were 
not the best. 


Doctor Gross: Since so many of you are teachers I am sure you are much 
interested in giving opportunities to the young men of promise who are 
planning to devote themselves to a career in surgery. Tell me some of the 
things which the Association is doing in that respect. I imagine you fre- 
quently have stimulating programs devoted to a discussion of the teaching of 
surgery and that the publications of this Association are regarded by the 
medical schools and the state examining boards as authoritative expressions 
of the best thought on this important matter. I also imagine that probably 
you have a standing committee working on the various problems concerned 
with the teaching of undergraduate surgery and with the later years of spe- 
cial training which you mentioned earlier. It is easy to see how this Associa- 
tion through a distribution of pamphlets on these subjects from time to time 
must hold the position of leadership in these important aspects of surgery 
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which the founders dreamed for it. Is there a forum of any sort under the 
auspices of you experienced leaders at which the younger men can express 
themselves on purely clinical subjects, on the results of original investigations 
of various kinds, particularly on the important applications of physiology to 
surgery which were apparent to me long ago, or on ideas of education which 
they may have? Do you have any provision for junior memberships in this 
Association whereby young men after a period of probation can be promoted 
to active membership? As I look around the room this morning it seems to 
me that there is far too large a proportion of gray hair in the audience. Do 
you not agree with me, Mr. President, that it is the young men who have 
the most brilliant ideas and the most enthusiasm ? 


THE PRESIDENT: Yes, Doctor Gross, I do agree with you fully. Perhaps 
we should not be so conservative a body if either we admitted more young 
men to active membership or at least established a provision for some sort of 
junior membership. I am sorry to say that we have not actively interested 
ourselves in many of the matters which you have just mentioned. There is 
certainly a need for a forum of the kind of which you have in mind. There 
are many surgical organizations in the country but none of the sort which 
you mention. Of the national organizations, not devoted to surgical special- 
ties, the surgical section of the American Medical Association gives an op- 
portunity for only a limited number of papers (and those for the most part 
by the older and better known men) and the American College of Surgeons, 
at its annual meetings, has programs given almost entirely by the well known 
surgeons except for brief clinical presentations by the local men. A particu- 
lar young man therefore may have an opportunity only once in several years 
to present his work to that organization. About 25 years ago a group of 
young physicians, in protest against a similar situation regarding the Amer- 
ican Association of Physicians, organized a very active separate group known 
as the American Society for Clinical Investigation. The American Physiolog- 
ical Society and the various societies which meet with it have recognized for 
years the desirability of giving the younger men opportunities. As a result 
of that policy and by means of sectional meetings those societies now have 
programs of over 1,000 papers. But the important point is that the young 
active workers in those fields can easily get a hearing before a national 
organization. We certainly do not need or desire any more surgical societies 
in this country. But it might be possible to reorganize this Association in 
some manner which would make up for the existing deficiency in surgery in 
this regard and yet provide for a preservation of its time-honored conserva- 
tive traditions. 


Doctor Gross: I should think it would be well worth while for this As- 
sociation to see what it could do about that important matter. It seems to me 
important to avoid even a suspicion of stodginess.“ But, Mr. President, 
what steps have been taken by this Association in regard to the training of 


1 


the young surgeon ? 
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THE PresipEnT: I can tell you of some accomplishment in that direction, 
Doctor Gross. Two years ago, under the able leadership of Doctor Archi 
bald, who was then president, a symposium on the training of the surge: 
was held at a meeting of the Association. Two points were emphasized. One 
was that some machinery should be set up whereby the public, both medical 
and lay, should be able to distinguish the trained and competent surgeon 
from the incompetent, and the other was that more facilities should be created 
for the adequate training of the young surgeon. As a result of the discussion 
steps were taken to organize an American Board of Surgery which would 
certify competent surgeons. Certain older men who were already known to 
be competent were to be given certificates as Founders without examination. 
The younger men, and in the future all who apply, were to be given cer- 
tificates only after fulfilling certain rather rigid requirements of training and 
after passing a stiff examination. In addition, through this Board, aid was 
to be solicited of both the American Medical Association and the American 
College of Surgeons in the creation of a joint council to increase the facilities 
for the proper training of surgeons in various hospitals in which suitable or- 
ganizations for that purpose could be established. I am pleased to tell you 
that a Board of 13 members, representing various established surgical organ- 
izations, is now actively at work. It has been received with enthusiasm, and 
its Founders Group numbers today 325 members. Its first examination will 
be held next September. 


Doctor Gross: Is it the intention of the Board, Mr. President, to ask 
hospital boards of trustees to appoint only certificated surgeons to their 
staffs? Also does the Board contemplate any pressure or persuasion to 
have legislation enacted of a sort which will allow only certificated surgeons 
to practice surgery? 


THE PresIDENT: No, Doctor Gross, the Board feels that the most cer- 
tain way to kill this promising movement would be to have an impression 
spread over the country that it proposes to exercise any dictatorship or any 
interference with the liberty of any individual in the practice of surgery. The 
spirit of the whole movement must be free from the idea of compulsion or of 
force. The thought must be uppermost that it is a privilege and an honor to 
have one of the certificates, but not that the Board shall have the right to 
say who shall and who shall not be allowed to practice surgery. 


Doctor Gross: I am much pleased to hear about the American Board of 
Surgery and particularly delighted to know that it had its origin in this As- 
sociation. That is the sort of activity which I should regard as peculiarly 
the function of the American Surgical Association. I wish the Association 
were interesting itself in more of the matters which we have discussed. Well, 
Mr. President, I want to thank you again for inviting me here this morning. | 
have enjoyed the discussion and I wish the Association continued prosperity. 
I am sorry that I must leave now. I have a consultation early this afternoon 
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with Galen about Hippocrates. The oid gentleman fell down last night com- 
ing home from a party and dislocated his halo. We are going to try to 
reduce it. In view of the difficulty of the return journey from New York 
| think I ought to get an early start. Good-bye, Mr. President. 


THE PRESIDENT: Good-bye, Doctor Gross. All of us would be glad to 
help you with Hippocrates, but I fear that none of us has had any experience 
in reducing dislocated halos. Nor do I know of any specialists in that field, 


not members of this Association. 


Discussion.—Dr. Ettiorr Curier (Boston) : I should like to speak for 
a moment, Mr. President, to thank you for your point of view, and to signify 
my entire agreement in the suggestions which you have made for improving 
our meetings and enlarging the activities of our Society. 

All the matters which you have brought forward I am sure are close to the 
thoughts of a large percentage of the Fellows. It is extraordinary indeed that 
we have not tackled the problem more intensively and more thoroughly. | 
should like to propose that when a committee does look into this matter, 
they consider the proposal that more papers can be heard each year in the 
same period by cutting down to ten minutes the time devoted to each paper. 
A speaker can tell in that period of time the story he wishes to put across, 
thereby considerably increasing the number of papers. That has been done 
by the Association of American Physicians and other societies with a great 
deal of success, and has made their meetings, | am sure, much more attractive. 


MEMBERS OF THE ASSOCIATION: If you feel that the Association can profit 
from the remarks and suggestions of Dr. Gross, may I ask that a motion 
be made to appoint a committee to investigate the reorganization of the 
Associatron and to make such recommendations as it may care to at the 


regular meeting next year. 











INTRACRANIAL PRESSURE WITHOUT BRAIN TUMOR 
DIAGNOSIS AND TREATMENT 


Water E. Danny, M.D. 


BaLtTIMoRE, Mp. 

DuRING the past seven years there have gradually accumulated 22 cases 
in each of which the signs and symptoms of intracranial pressure have been 
indubitable, and yet in none has there been an intracranial tumor or a space 
occupying lesion of any kind. Almost without exception a clinical diagnosis 
of an unlocalized brain tumor has been made ; but by ventriculography a brain 
tumor has been excluded. All of these patients have complained of headache, 
most of them of nausea, vomiting, diplopia, dizziness, many of loss of vision, 
and objectively in every instance there have been bilateral papilledema and 
usually hemorrhages in one or both eyegrounds to indicate, or at least strongly 
suggest, that intracranial pressure of advanced degree was present. And in 
each case the intracranial pressure has been objectively demonstrated and 
usually actually measured by ventricular or lumbar punctures ; and finally the 
subsequent demonstration of pressure over a period of months or years is 
merely a matter of inspecting the site of the subtemporal decompression to 
which most of these patients were subjected for treatment. The increased 
intracranial pressure may last only a few months, but it at times persists five 
to seven years, and doubtless longer. Curiously, the decompression is almost 
never consistently at its maximum fulness but is intermittent, and the pressure 
may come and go with surprising rapidity—from one extreme to the other 





in a few minutes. The cause of the sudden changes—indeed the cause of the 


increased pressure at all—is unknown. 


HISTORIES OF THE CASES CONSIDERED 


Case 1.—Unit 11820: B. O. F. Age 21. April 27 to May 14, 1927. 

Complaints—Headache and failing vision. 

Present Illness—Three months ago patient awoke from her sleep smelling illuminat- 
ing gas. She tried to get up, but fell and struck the back of her head. She vomited 
that day and the following day. There has been headache in the occipital region since 
that time and she ascribes it to the injury of the head. The headache is worse in the 
morning. Since the original episode her vision has been failing; objects are indistinct 
and there are spots before her eyes. When she tries to read she becomes dizzy and the 
print melts away. Two weeks ago she thought she staggered, but this lasted only 
for a day. 

Examination.—Patient is a normal appearing young woman of 21. There is papill- 
edema of both eyegrounds, measuring two and one-half diopters on each side. There are 
several large hemorrhages alongside both disks (Fig. 1). Visual acuity is 20/15 in each 
eye. Visual fields are normal. 

Trephine and Air Injection.—April 30, 1927. Fluid spurted under pressure. The 
ventriculograms, however, were entirely normal. Wassermann of the cerebrospinal fluid 
was negative. 

Operation.—Right subtemporal decompression, May 6, 1927. The dura was quite 


492 





Peers et eM | 2 (an ema 











Madi A Nae 




















PERS Rite its A 








Volume 106 INTRACRANIAL PRESSURE 


Number 


tight and the brain buiged markedly through the bony defect. No note was made con- 
cerning the amount of fluid obtained at the operation. 

Subsequent Course——Patient was not seen again until November, 1936, at which 
time the decompression was soft and not bulging; however, it was not sunken. She says 
it has always varied, occasionally being prominent and fairly tense, and at other times 
sunken. This difference was particularly noticeable in the first two or three years follow- 
ing the operation, but recently the site of the decompression has not become full or tense. 





Fic. 1.—Eyegrounds in Case I showing numerous hemorrhages, fulness and tortuosity of veins and 
obliteration of the disks. 


Case 2.—Unit 27949: V. R. F. Age 27. November 12 to November 22, 1929. 

Complaints Headaches and failing vision. 

Present Illness.—Patient was perfectly well in every way until two years ago when 
she awakened one morning with a severe occipital headache, nausea and vomiting varying 
from once a month to two or three times a week. For the past 18 months the associated 
nausea and vomiting have disappeared entirely. Seven months ago an ophthalmologist 
found bilateral choked disks. For the past six months there have been progressive visual 
disturbances ; at times there are spells of momentary blindness which she thinks are more 
likely to develop when she has been exposed to a bright light. At times she has noticed 
a narrowing of the field of vision to such an extent that it appeared to her as though 
she were looking through a key hole. This has been more progressive in the right eye. 
Between attacks of disturbed vision the eyesight is clear. Her eyes ache at times and 
there may be flashes of light when she closes her eyes, particularly when she is facing a 
bright light. There has been a buzzing in the ears at times, also noise like escaping 
steam. Her friends have told her that she staggers when she walks. There have been 
three or four spells of numbness in the right side of the face, sharply down the midline; 
these last for an hour or more, after which the normal sensation returns. 

Examination.—Bilateral papilledema of three diopters in the right eye and two diopters 
in the left. There are numerous large hemorrhages in and about the left disk. The 
visual acuity is 20/20 in the right eye and 20/30+ in the left. The blind spot is about 
four times its normal size in each field of vision. At one time a little hypo-esthesia was 
disclosed in the right trigeminal area; at other times this could not be found. There are 
no other positive neurologic findings. Her Romberg is negative, despite her history of 
staggering gait. The blood Wassermann was negative. 

Trephine and Air Injection—November 15, 1929. The left ventricle was tapped. 
Fluid spurted under great pressure and stopped abruptly when about 10 cc. had escaped. 
\n equal amount of air was replaced. It was necessary to use pressure to force the air 
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into the ventricle. The ventricular system was small and perfectly normal in every way 
The third ventricle was upright and in the midline. 

Operation—A right subtemporal decompression was performed, under avertin anes 
thesia, immediately after the ventriculograms had been interpreted. The dura was exceed 
ingly tense, so much so that we were fearful of the cortical rupturing in opening it. The 
descending horn of the ventricle was tapped and some air and fluid escaped, reducing 
the pressure to a point where the dura could be opened safely. The brain bulged 
almost to the maximum degree. There was very little fluid on the surface of the brain 
Because of the great tension of the brain it was not possible to close the temporal fascia. 

Examination of the Cerebrospinal Fluid—Eight cells, all lymphocytes; globulin 
negative ; Wassermann negative. 

Postoperative Course—Uneventful. Decompression remained full and fairly tense 
during her stay in the hospital. She has not been seen since. The following report was 
contained in a letter received December 14, 1934, five years after the operation: “It was 
about a year and a half after the operation before I could walk without staggering, 
although this is the first time I have ever admitted it, and from that time on I got much 
better. The lump on my head remained about the same until last winter when it went 
down to almost normal and has since remained unchanged. I get very few headaches and 
usually know the reason. I cannot stoop over much, or keep going too long without 
paying with a headache. However, I am really just fine and feel great. My eyes do not 
bother me at all. Have gained in weight—present weight 150 lbs.” 

Case 3.—Unit 295090: M. C. M. Age 45. February 13 to March 1, 1930. 

Complaints——Dizzy spells and drowsiness. 

Present Illness—Ten months ago patient noticed a tendency to become drowsy. He 
would fall asleep when reading or sitting quietly ; had a tendency to mix his words when 
he was talking, and he has had many spells in which both arms and legs would drop 
limp at his sides and he would be unable to talk. This would last from one to five 
minutes. Consciousness was not lost. There were no convulsions. He had no head- 
aches. Diplopia has been present at times. 

Examination.—Patient is a well developed, strong looking man. Blood pressure 
120/80. The neurologic examination is negative except for a low grade papilledema in 
each disk; there are no hemorrhages. 

Trephine and Air Injection—February 18, 1930. Fifteen cubic centimeters of fluid 
were removed under great pressure. An equal amount of air was injected. The ven- 
tricular system was normal. The ventricular fluid showed no cells; no Pandy; negative 
Wassermann. Patient had a bradycardia at the time of his admission. During the next 
48 hours he was somewhat stuperous, with a pulse running around 38 and 40. 

Operation—February 18, 1930. The left hemisphere was explored because of the 
history of weakness on the right side and difficulty in speech. There was moderately 
increased pressure, but the surface of the brain everywhere looked normal. The bone 
flap was removed for a decompression. The decompression bulged markedly at the time 
of his discharge from the hospital. 

Case 4.—Unit 42619: A.C. F. Age 42. April 5 to May 12, 1932. 

Complaints.—Dizziness, headache and double vision. 

Past History.—Patient has always been extremely constipated. Because her basal 
metabolism was inconsistently low, ranging between —10 and —30, for the past nine years 

Present Illness—Eight months ago she began getting dizzy when changing from a 
sitting to a recumbent position, or vice versa; also when turning the head from side to 
side, and more especially when she leaned forward. This was during a very hot summer. 
At times when leaning forward there was momentary blurring of vision. A month later 
a terrific right side hemicrania lasted for an hour. During this time the vision was quite 
blurred and she was very dizzy; this attack began when she suddenly changed her posi- 
tion in bed. A month later, or five months ago, diplopia developed and the dizzy spells 
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became so severe on changing position that she became frightened and was unwilling to 
lean forward to pick up anything. This condition remained essentially unchanged until 
a month ago when several more severe right sided headaches developed; the pain was 
more in the occipital region. There was a little nausea but no vomiting. Curiously, 
when the dizziness is on, it and the blurred vision can frequently be made to disappear 
instantly by throwing the head backward. 

During the past two weeks there have been flushing spells, so severe that she feels 
that her face is burning up. She never had a keen sense of smell, but it has been worse 
in the past few years, and more so in the past few months. 

Examination.—Patient is a brilliant, normal looking woman, without nervous tend- 
encies. Blood pressure 112/76. Basal metabolism —17. Both disks are swollen about 


four diopters. There are small hemorrhages about both disks. The visual fields and 


visual acuity are normal. Except for diminution of the sense of smell there are no other 
positive neurologic findings. 





Fic. 2.—Lateral and anteroposterior views of ventriculograms of one of these patients showing 


small symmetrical ventricles, but no displacement. Given papilledema and intracranial pressure a 
tumor can be eliminated. 


Cerebral Pneumography.—A ventricular air injection was attempted but neither 
lateral ventricle could be reached. A spinal air injection was then performed under gas 
anesthesia. Fluid spurted under pressure. In view of the type of anesthesia one could 
not be certain that the pressure was not due to the anesthetic. Seventy-five cubic centi- 
meters of fluid were removed; this exhausted the cerebrospinal fluid. An equal amount 
of air was injected. The ventricular system was small but normal in every way (Fig. 2). 

Five days later, without an anesthetic, a lumbar puncture was performed. The 
pressure was 300 Mm. of water. The fluid was clear, contained four cells; negative 
globulin and negative Wassermann. 

Since the ventriculograms showed a normal ventricular system, a tumor could be 
excluded. The interpretation, therefore, was that there was intracranial pressure of 
undetermined cause. 

Operation—April 18, 1932. Under avertin anesthesia a second spinal air injection 
was done because we were still apprehensive that there might possibly be metastatic 
nodules which could so easily escape detection by an air injection, or perhaps even a 
tumor of the olfactory groove. Again the ventricular system was well filled and per- 
ectly normal. 

A right subtemporal decompression was then performed. Much to our surprise the 
brain was sunken beneath the dura. It was quite clear, therefore, that we were dealing 
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with a condition in which there were marked variations in the intracranial pressure. It is 
also worthy of note that there was no excess of fluid on the surface of the brain. 

The postoperative course was uneventful. During her subsequent stay of three weeks 
in the hospital, the decompression remained, for the most part, full and tense, although 
there were times when it was quite flat and soft. Her diplopia and dizziness gradually 
diminished and had practically disappeared at this time. Up to the present time, five 
years later, neither the diplopia nor dizziness has ever reappeared. Her eyegrounds 
were found to be normal when examined a few months after her return home, and they 
have remained normal to date. The vision has been entirely normal. The decompression 
is still tense at times and it may be just as hard and tense as it was at the time of her 
operation five years ago. Perhaps more than half of the time it is soft and flat. She is 
well in every way and leads a very active life with many social activities (May I, 1937). 

I have been particularly eager to determine what may cause the rise and fall of the 
decompression, but on the whole have been quite unsuccessful. The pressure does appear 
to rise with any excitement, although this is not always true. A relationship with her 
obstinate constipation cannot be established, nor does the intake or restriction of fluid 
materially change it. She suffers no inconvenience whatever. There have been four 
or five convulsions during the past five years; none were present before. Since there is 
nothing connected with the air injections or decompression that could cause the con- 
vulsions, it has been assumed that they are in no way related to the intracranial condition 
that is responsible for the increased pressure. On the other hand, she is the only patient 
in the series who has had a convulsion subsequent to operation. 

Case 5.—Unit 37125: B. P. F. Age 23. May 16 to 22, 1931, and again May 9 to 18, 
1932. 

Complaint —Impairment of vision. 

Present Illness—Eight months ago patient became totally blind when changing from 
a recumbent to a sitting position. For the following six weeks the visual loss recurred 
several times a day. She is q tite certain that shifting to other positions did not produce 
the same effect. Six months ago there were attacks suggesting right homonymous 
hemianopsia. Objects would disappear in the right half of her field. She had 100 or 
more such attacks during a day. Her eyes were then examined but nothing abnormal 
was found. Owing to the continuance of the same symptoms, a lumbar puncture was 
performed six weeks ago by Doctor Colella of Johnson City, N. Y. Fluid was said not 
to have been under pressure, although it was not measured. There was one cell and no 
globulin. 

Five weeks ago headaches appeared in both frontal regions; these would last for 
two or three hours and disappear during sleep; they were throbbing and pounding in 
character. There had been nausea with the headaches, but no vomiting. In recent 
weeks the attacks of momentary blindness have come only in the right eye. 

At the age of 14 or 15 (eight or nine years ago) she had some spells in which she 
could not get her breath. There is said to have been stertorous breathing. She could 
not talk, but understood what was said to her. These spells lasted about one-half hour 
and occurred once or twice a month. There were severe bifrontal headaches for about 
two hours after each attack. 

Examination.—She is considerably over weight, weighing 150 pounds. At the age 
of 16 she weighed 192 pounds and two months ago, 170 pounds. The present reduction 
in weight has occurred without dieting. The neurologic examination reveals only one 
finding, namely, papilledema measuring three diopters in the right eye, and one diopter 
in the left. The veins are full and slightly tortuous. There are no hemorrhages in either 
eyeground. The visual acuity is 20/20 in the right eye and 20/15 in the left. The visual 
fields are normal. The blind spot in the right eye is enlarged to about three times its 
normal size; on the left it is normal. 

Trephine and Air Injection—May 19, 1931. Both ventricles were tapped. Fluid 
spurted under great pressure, then stopped abruptly. About 7 cc. of air were injected 
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The ventriculograms were 





into each ventricle. Pressure was required to inject the air. 
entirely normal. 

Subsequent Course—Since she could be carefully followed at home she returned, 
hoping the condition might clear spontaneously. Her blind spells decreased in number 
but still remained. Her headaches were improved for some time, but again reappeared, 
She was again having attacks similar to those she had had at the age of 14 or 15, and 
which she now recognized as being hysterical. Four months later a spinal puncture was 














performed; the pressure was 250 Mm. 

She was again admitted to the hospital, May 9, 1932. Her papilledema now measured 
only one and one-half diopters in the right eye and one diopter in the left. The visual 
acuity was 20/20 in each eye; the disks were definitely paler than before. Lumbar 






puncture on two successive days registered 300 and then 400 Mm. of water. 
On May 10, 1932, air was again injected into the lateral ventricles, which were, as 
previously determined, small and apparently normal. This time there were 16 mononuclear 






cells in the spinal fluid. 
O peration—May 10, 1932. A right subtemporal decompression was performed. The 
brain was very tense and bulged greatly but did not rupture when the dura was opened. 






There was no excess of fluid on the surface. 

She returned for observation June 2, 1932, and stated that her headaches were less 
frequent and less severe. Two days after returning home her right arm and leg began 
to jerk occasionally and she could not control them so well. -She says it caused her to 
break many dishes. She had another blind spell three days ago; on this occasion only 
the right eye was affected. The decompression was soft most of the time while at home, 








but has again become quite bulging and tense. Three days ago both legs became weak 
and she developed a stumbling gait. There still appears to be some slight motor weak- 
ness in the right hand and the finer movements are less well performed. There is no 
tremor; no ataxia and no astereognosis. She walks with a rather broad base, but there 







is no definite staggering, and her Romberg is negative. 

She was again seen March 19, 1937. The decompression still protruded slightly, 
but it was quite soft. She says it does get more tense at times. Her vision is normal. 
Her blind spells have ceased. The disturbances with the legs, and particularly the right 
leg, and also the right arm, have cleared. She is quite nervous and has become addicted 








to drugs. 

Case 6.—Unit 43567: C. B. F. Age 46. May 28 to June 11, 1932. 

Complaints —Headache and buzzing in the right ear. 

Present Illness —Began four months ago when she developed inconstant, dull, aching 
pain in the region oi the right mastoid. There was also pain in the right frontal region, 
and a little tinnitus in the right ear. Dizziness has been present at times. 

Examination.—Patient looks well, though somewhat overweight. Blood pressure 
128/80. The neurologic examination is negative, except for papilledema of four diopters 
in each disk; there are numerous hemorrhages on both sides. Vision and visual fields 









4 are normal. Roentgenologic examination of the head is negative. 

Trephine and Air Injection—May 31, 1932. Fifteen cubic centimeters of fluid were 
‘ removed from the right ventricle and an equal amount of air injected. The ventricular 
: system was normal. The cerebrospinal fluid contained two cells and no globulin; Wasser- 






mann was negative. A spinal puncture was performed three days later; pressure was 












550 Mm. of water. 
Operation—June 3, 1932. A right subtemporal decompression was performed. The 






‘ brain was under great pressure and bulged almost to the maximum degree. The decom- 
i pression was full and tense at the time of her discharge from the hospital. 

Case 7.—Unit 45653: A. R. F. Age 34. October 3 to 25, 1932. 

Complaint.—Headaches. 

Present Illness —Eight months ago patient had an attack of headache lasting three 
days; it was continuous day and night and was accompanied by nausea and vomiting. 


497 














WALTER E. DANDY punted 6 


October, 


The headache was more in the right frontal region than elsewhere, but it was 
generalized. At the same time there was marked photophobia. A month later there was 
a similar attack lasting for five days. In the interim she had been well. Two months 
later a third attack lasted three weeks. She vomited three or four times a day. Two weeks 
later a fourth attack was accompanied by stiffness and soreness in the neck and a sensa- 
tion of pins and needles along the inner sides of both arms. The attacks since recurred 
about once a month. On her visit to the Johns Hopkins Dispensary during the past 
month, bilateral papilledema was discovered. 

Examination.—A large, obese woman, age 34. Blood pressure 110/80; pulse 82; 
blood Wassermann negative. The neurologic examination reveals but one finding, namely, 
papilledema of about two diopters in each eye. The veins are full and tortuous but there 
are no hemorrhages. Visual acuity and visual fields are normal. 

Trephine and Air Injection—October 5, 1932. Twelve cubic centimeters of air were 
injected into the right ventricle. Fluid spurted under pressure. The ventriculograms 
showed a normal ventricular system. The fluid contained four mononuclear cells, no 
globulin. Four days later a lumbar puncture was performed. The pressure was 330 Mm. 
of water. The Queckenstedt test was normal. There was a response of over 20 Mm. on 
compression of each jugular, and 40 Mm. on compression of both. 

Operation.—October 15, 1932. A right subtemporal decompression was performed. 
The dura was quite tense. A large amount of fluid escaped under pressure when the dura 
was opened; the fluid was in the subarachnoid space. After the fluid had escaped, the 
brain still bulged through the bony defect. 

Subsequent Course—The decompression was usually full and tense, but on many 
occasions was soft and sunken. When I saw her four months after the operation the 
decompression was soft, but protruding; she said that on the day preceding it had been 
so tight and hard that she could not lie upon it. 

Her headaches continue, but with much less severity and are practically confined to 
the right side. These headaches come on an average of once a week and last for two or 
three days; they are sharp, like a knife thrust. There has been some dizziness during 
these attacks and some ringing in the right ear. She is quite sure that the headaches have 
no relationship to the tight decompression. She says they come just as much when the 


decompression is soft. Both disks are normal in outline and color, and the veins are of 


normal size. 

Hoping to relieve the headaches, I removed the stellate ganglion. She went for three 
months without a headache, but they again recurred and were of the same type. She is 
quite nervous, cannot sleep at night and has bad dreams. How much her headaches are 
genuine and how much functional is difficult to determine. 

At the time of my examination a year ago (May, 1936), the decompression was full 
and very tense. 

Case 8.—Unit 46919: S. H. F. Age 32. December 15, 1932, to January 2, 10933. 

Complaints—Headaches; blurring of vision; colored spots before the eyes; double 
vision. 

Past History.—Ovarian tumor was removed three years ago. Prior to this operation 
she had lost 40 pounds in weight; this has been regained. Her periods again became 
regular after the operation and have since been normal. 

Present Illness —Soon after her ovarian operation three years ago, occasional dull 
headaches began; they were more in the frontal and occipital regions, were not especially 
severe and occurred quite irregularly ; at times they might come every two or three days, 
and again would not reappear for two or three months. Four months ago she began to 
tire easily, felt badly, and found it difficult to do her house work. Her condition was 
worse at the menstrual period, at which time there was a dull ache in the right side of 
her abdomen. 

Five weeks ago a sudden, sharp pain developed in the back of the head, perhaps more 
severe on the left side; this pain has been continuous to date and is worse at night. There 
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have been diplopia and black spots in front of her eyes. Three weeks ago her vision was 
found to be failing, particularly in the right eye, and a week later she was unable to see 
anything with this eye. There was vomiting on one occasion, three weeks ago. There 
was also a transient numbness in the left arm at that time. She staggered for a time and 
had ringing in the right ear. Four days ago, for no apparent reason, the vision returned 
in the right eye so that she had a definite field of vision, including colors. 

Examination.—Patient is a large woman, considerably overweight (present weight 
190 pounds). There is swelling of four diopters in each disk. There are numerous 
hemorrhages in both eyegrounds; the veins are full and tortuous. The visual acuity is 
20/50+ in the right and 20/20 in the left eye; the field of vision is normal in the left and 
about one-fifth of the normal in the right. The neurologic examination otherwise is 
entirely negative. Vaginal examination reveals no signs of a tumor recurring from her 
operation of three years ago. 

Tentative Diagnosis—It was clear that patient had severe grade of intracranial 
pressure. The possibility of metastases from a malignant abdominal lesion was strongly 
considered. 

Trephine and Air Injection—December 20, 1932. Twenty cubic centimeters of fluid 
were removed from the right ventricle and 10 cc. of air injected. There were two cells 
in the fluid. I could not be sure about the degree of pressure. A lumbar puncture was 
performed four days later and the pressure registered 320 Mm. of water. The Quecken- 
stedt test was normal; there was no globulin; Wassermann negative. 

Operation.—December 24, 1932. A right subtemporal decompression was performed. 
A fair amount of fluid on the surface of the brain, which was very tense, but when the 
fluid had been evacuated the brain bulged but slightly. 

Subsequent Course —Letter received June 4, 1936 (three and one-half years after 
operation) : Patient is well and does housework for family of six. Her vision is good in 
the left eye, still defective in the right. She has no headaches. The decompression swells 
at times, especially when tired, and goes down quickly when she rests. 

Case 9.—Unit 60526: E. V. F. Age 9%. February 8 to 25, 1935. 

Complaints——Headaches and vomiting. 

Present Illness —Five months ago generalized headaches appeared, which occurred 
in spells and quite frequently. Two and one-half months ago she fell off her horse, struck 
her left jaw, was not unconscious, but was somewhat dizzy. She rode the horse home; 
vomited that night after dinner but seemed her usual self the next day. Her parents 
thought the headaches became more frequent following this injury. Two months ago 
one of the episodes of headache and vomiting lasted five days, but following this she was 
well for nearly a month, when the headaches again returned, accompanied by vomiting. At 
this time she had an attack that lasted eight days. Her urine was said to have contained 
acetone and her NPN. was elevated to 68 mg. Four days later the blood chemistry was 
within its normal limits. About this time diplopia was first noted and an examination of 
the fundi revealed bilateral papilledema. Ten days ago a lumbar puncture was performed 
at her home in Mexico City; xanthochromic fluid was said to have been recovered: 
Pandy was positive, four cells. Her physician also noted paralysis of the left external 
rectus muscle. 

During this time the headaches continued. There was numbness of the hands at 
times, during the past month. The headaches have never been localized. Appetite has 
been rather poor during the past month. There has been no disturbance in gait; no 
convulsions and no change in personality. 

Examination.—An undernourished girl is in bed because she feels ill. Blood pressure 
120/70; pulse 90 to 100. Tuberculin test (0.1 mg.) was markedly positive. 

The neurologic examination is negative, except for papilledema of three diopters in 
each eye. There are several hemorrhages in the right disk; the veins are full and 
tortuous. The appearance of the left disk is essentially similar, except that there are no 
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hemorrhages. The visual acuity is 20/50 in each eye. Visual fields are normal. There 
are no scotomata. The abducens palsy has disappeared. 

Operation.—An air injection was performed February 8, 1935. The ventricular 
system was perhaps a trifle enlarged, although within the limits of normal. There did 
not appear to be any pressure, although this could not be definitely determined. The 
ventricular fluid contained no cells and no globulin. A guinea-pig which was injected 
with this fluid later died of tuberculosis. 

One week later a spinal puncture was made without anesthesia. The pressure regis- 
tered 500 Mm. of water. There were two cells in the spinal fluid; Pandy was negative. 
A guinea-pig was also injected with this fluid and eventually died of tuberculosis. 

A right subtemporal decompression was performed February 15, 1935. The dura 
was very tense; when opened the fluid poured out in tremendous quantities, much as 
obtains in fractures of the skull. We looked carefully for evidence of tuberculosis, but 
none could be found. Even with the escape of the tremendous amount of fluid, and the 
loss of 85 cc. of fluid from the lumbar puncture immediately preceding the anesthetic, the 
brain was now only flush with the dura. After operation the decompression was never 
tense. She left the hospital February 25, 1935, quite free from symptoms. 

Subsequent Course.—A letter received from the father March 12, 1937, two years 
after operation, stated that the patient had been entirely free from symptoms up to that 
date and was well in every way. Her physician reported normal eyegrounds and normal 
vision. We had been apprehensive because two guinea-pigs had died of tuberculosis. 

Case 10.—Unit 66287: A.M. M. Age 44. November 22 to December 9, 1935. 

Complaints——Headaches and dizzy spells. 

Present Illness—Dull headaches have been present in the right frontal region for the 
past eight months; they come in spells lasting several hours and occur almost daily. 
They have not become more severe nor more frequent. On two occasions he has had a 
feeling of giddiness ; once so severe that he fell. 

Examination.—Patient is a large, well nourished man, seemingly in good health. The 
physical examination is negative. Blood pressure 118/64. The neurologic examination 
is negative except for papilledema of three diopters in each eye. There are numerous 
small hemorrhages on both sides. Vision is normal. Roentgenologic examination of the 
head is normal. 

Trephine and Air Injection—November 26, 1935. Fluid spurted under high pressure 
but only 55 cc. of fluid were obtainable. Ten cubic centimeters of air were injected. The 
ventricular system was normal. The cerebrospinal fluid was not examined. 

Operation.—November 26, 1935. Immediately after the ventriculograms were read, 
a right subtemporal decompression was performed. The brain was under tremendous 
pressure. Despite the release of a considerable quantity of fluid, the brain still protruded 
markedly. 

Subsequent Course-—The decompression was full and tense at the time of his dis- 
charge from the hospital. 

I examined the patient again March 17, 1937, 16 months after the operation. He was 
quite well and plays golf. The decompression was full and tense. He says it is that way 
very much of the time but is also frequently flat. When the decompression is very tense 
there is a little headache and the eyes feel as though they were being pushed out; at these 
times there are colored rings about both eyes. The vision and visual fields are normal ; 
the disks are sharply defined and the veins of normal appearance. He says reading, talk- 
ing and nervousness quickly cause the decompression to become tense and full—the time 
required for it to change from one extreme to the other is less than two minutes. He also 
thinks the decompression becomes more tense when he is constipated. 

Case 11.—Unit 66817: R.H. F. Age 41. December 20 to 30, 1935. 

Complaint.—Blurring of vision in the left eye. 

Present Illness—One and one-half years ago an intermittent blowing sound devel- 
oped in the right ear. This was synchronous with the heart beat. She found by lying in 
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certain positions or by holding the upper right side of her neck with her hand the noise 
would stop. The noise occurred irregularly, and was not sufficiently disturbing to keep 
her awake. Three months ago blurring of vision was noted in the left eye. This was not 
associated with any other symptoms. She is quite certain that she has had no headache, 
and aside from loss of vision there have been no other disturbances. 

Examination.—Patient is a well nourished, normal looking woman, a little over- 
weight. Blood Wassermann negative. Blood pressure 140/76. Roentgenologic examina- 
tions of the head are negative. In each fundus there is papilledema of three diopters ; 
large hemorrhages cover both eyegrounds. Visual acuity is 20/20 in the right eye; 20/40 
in the left. Visual fields are normal. The blind spots are slightly enlarged. 

Trephine and Air Injection—December 21, 1935. Fluid spurted under great pressure ; 
only a few cubic centimeters of ventricular fluid escaped. Ten cubic centimeters of air 
were injected. The ventricular system was normal in every way, but both lateral 


ventricles were markedly undersized. 
Operation.—A right subtemporal decompression was performed the same day. The 


dura was exceedingly tense and the brain bulged greatly when it was opened. However, 
there was quite a free flow of fluid from the subarachnoid space and before the operation 
was concluded the brain was flush with the level of the dura, but not beneath it. There 
were no signs of abnormalities in the brain. The patient was discharged December 30, 
1935; the decompression was full and tense. 

Subsequent Course.—A letter from her husband February 4, 1937 (15 months after 
operation), states: “Mrs. H. feels fine. She doesn’t sleep very well at night. The bump 
on her head where she was operated seems swollen quite a bit, but otherwise she is in 
fine health.” Visual acuity and visual fields taken by Dr. Walter R. Parker, of Detroit, 
were normal. 

Case 12.—Unit 67385: S.W. F. Age 13. January 21 to February 16, 1936. 

Complaints.—Failing vision, diplopia and headache. 

Present Illness—Seven months ago pain developed in her left hip causing her to 
limp. The pain progressed steadily for three months when she was no longer able to 
walk. Roentgenograms were taken and were said to have been negative. A month later 
a second roentgenologic examination revealed an abnormality about the epiphysis at the 
head of the femur and atrophy of its neck. The leg was placed in a plaster spica. The 
pain immediately disappeared. She felt better, ate heartily and gained some weight. A 
month later, i.¢., two months ago, she had an attack of vomiting. One month later, 
i.e., one month ago, she complained of dizziness and headache over both eyes. Within a 
week her eyesight became blurred, there was double vision and the headache had become 
much more severe. It was then located in the occipital as well as the frontal region. 
There were pain and stiffness in the neck. Vomiting became more severe, occurring 
several times a day. Three weeks ago the plaster spica was removed and an appendicec- 
tomy performed because of the vomiting. There was no upset following the operation, 
and although her headache continued, the vomiting ceased. One week ago her vision had 
become so poor that she could only recognize light with the left eye. She was still able 
to read with the right eye. For the past three or four weeks there have been attacks of 
numbness in the right leg (not the leg in the spica). 

Examination.—Patient is a sallow, fairly well nourished, young girl suffering severely 
with headache. Temperature normal; pulse 110; respirations 24; blood pressure 120; 
W.B.C. 7,800. There is a definite cracked-pot sound (Macewen’s sign) on tapping the 
frontoparietal suture line. Moreover, roentgenologic examination showed separation of 
sutures—unusual at the age of 13, and indicative of an extreme degree of intracranial 
pressure. There is only light perception in the left eye. She can read ordinary print 
with the right eye. Being bedfast and in a plaster spica, a more detailed eye examination 
is not possible. There is papilledema of five to six diopters in the right eye; two to three 
diopters in the left (the blind eye). The disk and surrounding retina are filled with 
large flame-like hemorrhages; these are more pronounced on the right side. There is 


501° 





WALTER FE, DANDY Ooveber, 


weakness of the external rectus muscle on the left, but the parents say this has alway 
been present. The knee jerks on the right could not be elicited; the left leg is i: 
plaster spica. Babinski is negative; no clonus. 

Diagnosis —Although I had suspected a tuberculous hip and a metastatic infectior 
of the brain, Dr. George Bennett, who saw her with me, excluded tuberculosis from the 
study of the roentgenograms. The coexistence of the two lesions made us suspect a rela- 
tionship between the two, but the only positive finding in the hip was the epiphyseal 
separation and atrophy of the neck and upper part of the shaft. There was no positive 
infective process. 

Trephine and Air Injection—January 22, 1936. The right ventricle was tapped. 
Fluid spurted out under tremendous pressure—at least at a distance of three feet. About 
15 cc. of fluid escaped and then the flow shut down abruptly. Ten cubic centimeters of air 
were injected under pressure to replace the fluid. The ventriculograms showed a perfectly 
normal ventricular system. The fluid showed four cells, all lymphocytes. A guinea-pig 
was inoculated with the fluid, because of the suspicion of tuberculosis; it had no effect 
upon the animal. 

A right subtemporal decompression was performed immediately after the ventriculo- 
grams had been interpreted. The dura was exceedingly tense. A small nick was made 
in the dura, hoping that fluid might be encountered and thus reduce the terrific tension. 
A large amount of fluid did escape, but it seemed to make little, if any, impression upon 
the tension of the dura. The dura was rapidly opened but the pressure was still so 
extreme that the cortex ruptured inferiorly. The intracranial pressure had just about 
reached its limit. 

Following the operation the decompression was exceedingly tense. A spinal puncture 
on the third day after operation registered 460 Mm. of water; this, in spite of the decom- 
pression. With this great pressure it looked as though the decompression would be 
futile. A lumbar puncture was performed on each of the following seven days; about 
30 cc. of fluid being removed each time. On the eighth day after operation the spinal 
fluid pressure registered 350 Mm. The tension of the decompression gradually decreased 
during the next five days. On the fourteenth day the decompression was flat and the 
spinal fluid pressure measured 160 Mm. Patient remained in the hospital a week longer. 
The decompression remained perfectly flat throughout that time. 

For a few days after operation patient was unable to see with either eye. As the 
pressure became less her vision returned and at the time of her discharge she was able to 
read fine print with the right eye, but the left eye still remained blind. Her general 
condition had changed entirely, her color was better, and she was very much more alert 
and active mentally. 

Subsequent Course—When examined by me three months later, she was totally 
blind, had severe headaches, and the decompression was as full and as tense as it could 
possibly be. The left optic disk showed extreme optic atrophy with sharply defined disk 
and normal sized veins. The right had much the same appearance but slightly less 
advanced. It did not look as though vision could ever return. Within two weeks the 
decompression was again flat, and vision returned in the right eye. February 12, 1937, 
13 months after operation, she was well; had had no more evidences of increased pressure, 
the decompression had remained soft; her vision was 20/70 in the right eye and there 
was a fairly normal field of vision. Her femur has healed and gives no trouble; there 
is no limp. 

Case 13.—Unit 69343: R.W. F. Age 31. July 8 to 20, 1936. 

Complaints.—Headache and blurred vision. 

Past History.—Aside from a chronic discharging ear on the left side since the age of 
nine, the past history is negative. 

Present Illness—This is dated, by the patient, to an automobile accident five years 
ago. Since this time she has had occipital headaches; more recently they have become 
generalized. At times there is a feeling of giddiness and unsteadiness on her feet, but no 
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true vertigo. At times there are spots before her eyes and the vision is blurred. There 


has been no diplopia. 

Examination.—Patient is a rather obese, well developed, healthy looking but highly 
nervous woman. She does not appear ill. Blood pressure is 124/76; blood Wassermann 
negative. There is papilledema measuring two diopters in each disk. There are a few 
small hemorrhages about each disk. The visual fields and visual acuity are normal. 

Trephine and Air Injection—June 13, 1936. Both ventricles were small. Ten cubic 
centimeters of fluid were removed from each ventricle and an equal amount of air injected. 
The ventriculograms were negative. The ventricular pressure could not be determined 
because the ventricles were too small. The ventricular fluid showed three cells and a 
negative Pandy. 

Spinal Puncture—July 8, 1936. Pressure measured 430 Mm. of water. Fluid was 
clear; four cells; negative Pandy. Wassermann negative. 

Operation.—July 11, 1936: Decompression. The dura was under high tension. Fluid 
poured out in large amounts when the dura was opened. Fluid was everywhere through 
the subarachnoid spaces. When the fluid had ceased to flow the brain still bulged 
markedly. 

Subsequent Course-—January 4, 1937, patient states swelling has disappeared. 

Case 14.—Unit 71733: V.D. F. Age 20. August 10 to 22, 1936. 

Complaint —Headache. 

Present Illness —Three years ago (April, 1933) severe generalized headaches devel- 
oped. An examination of her eyegrounds at that time revealed choking of the right disk. 
She had no visual symptoms at that time; in fact no symptoms except headache. Two 
months later air was injected into her spine by her physician. A year later she was seen 
by a neurologic surgeon who performed a ventricular air injection. The ventricles were 
apparently normal. She was blind for 24 hours following this procedure. Since then 
she says her vision has not been as good as it was before. She says there has been fever 
off and on during her illness of the past three years. At one time she kept a record and 
found that her temperature rose to 100° or 101° F. nearly every afternoon. She has been 
examined for various infections, but nothing has ever been found. Headache still remains 
the only symptom. It remains essentially unchanged and is not localized. 

Examination.—Patient is a normal appearing female, age 20. Her physical examina- 
tion reveals no abnormalities. Blood Wassermann negative. Blood pressure normal. 
Roentgenologic examination of the head is normal. Neurologic examination reveals only 
bilateral papilledema. This is of low grade in the left eye but there is an elevation of 
four diopters in the right. There are no hemorrhages in the eyegrounds. Her vision 
and visual fields are normal. 

Spinal Air Injection—August 14, 1936. Since a tumor was not regarded as a very 
strong probability, a spinal air injection was made. The spinal pressure was 330 Mm. of 
water. One hundred cubic centimeters of fluid were removed and an equal amount of air 
injected. The lateral ventricles were imperfectly filled and were very small but normally 
placed. 

Operation—August 14, 1936. A right subtemporal decompression was performed. 
The brain was very tense and bulged through the dural defect, but there was no fluid on 
the surface of the brain. 

Case 15.—Unit 74033: P.W. F. Age 19. November 3 to 11, 1936. 

Complaints —Blurring of vision; double vision; headaches. 

Present Illness ——Three months ago vision became blurred and distant objects were 
seen double. Headaches began at the same time; they were generalized and appeared to 
begin and end in no particular region; they were somewhat worse at night. There was 
no vomiting or vertigo. 

Examination.—Blood pressure, 124/70. Wassermann negative. Neurologic examina- 
tion is entirely negative except for bilateral papilledema of two diopters and some 
diminution in visual acuity. There are numerous hemorrhages about both disks. The 
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visual fields are normal. The visual acuity is 20/40 in each eye. The blind spots are 
‘ perhaps very slightly enlarged. Tentative Diagnosis: Brain tumor. 

A lumbar puncture was performed immediately before the air injection. The pressure 
registered 530 Mm. of water. On account of the severe pressure, air was not injected by 
the spinal route. 

Trephine and Air Injection—November 4, 1936. Intracranial pressure was very 
high, the fluid spurting. The ventricular system was entirely normal. 

Operation.—A right subtemporal decompression was performed the same day. The 
brain was very tense, and great quantities of fluid poured from the arachnoid when it was 
punctured. At the time of closure the cortex bulged slightly. 

Subsequent Course—June 10, 1937. Patient states that the operative area swells 
when she lies down; at other times it is flat. Her vision is good. 

Case 16.—Unit 74464: B.F.S. M. Age 29. December 8 to 18, 1936. 

Complaints —Headaches and loss of vision. 

Family and Past Histories —History of syphilis. Patient lost the left eye in an 
accident during childhood. 

Present Illness—Three years ago headaches began; they were in the occiput and 
behind both ears. For six months the neck was stiff. He then began vomiting and the 
headaches became intensified, subsequently subsiding. During the past three months more 
or less constant dull frontal headaches have occurred. For the past two months the vision 
in his left eye (only) has been impaired. He also thinks he has staggered during this time; 
some dizziness, frequent vomiting; loss of 34 pounds in weight. 

Examination.—Patient is a very much undernourished, ill looking man with sallow 
complexion. He clearly shows the loss of 34 pounds in weight. Blood Wassermann four 
plus. Papilledema of two diopters in the left eye—the right has been removed. There 
are no other positive neurologic findings. 

Trephine and Air Injection December 9, 1936. The ventricular system was entirely 
normal. Later the pressure of the spinal fluid measured 250 Mm. of water; there were no 
cells; Pandy was positive and the Wassermann four plus. 

Right Subtemporal Decompression—December 11, 1936. Since patient had only 
one eye a decompression was made, even though the intracranial pressure was not greatly 
increased. The brain bulged moderately, with a fair amount of fluid, after the evacuation 
of which the brain became flush with the dura. The patient was discharged December 
18, 1936. 

Letter May 18, 1937: Condition is essentially unchanged. 

Case 17.—Unit 104829: A.S. M. Age 44. April 19 to 20, 1937. 

Complaints —Pain in the back of the head and blurring of vision. 

Present Illness—Began three months ago when a severe pain developed in the 
lumbar region and radiated to the back of the head where a severe headache developed 
which persisted for two days. During the time of the severe headache there was a numb- 
ness and tingling in his right foot and hand, but there was no loss of motor power. One 
week ago he vomited on several occasions. Nine days after the first attack a similar 
lumbar pain again developed which radiated to the head; this persisted for only one day 
but the back pain lasted for ten days; only during the past week has he been free of it. 
Ten days ago diplopia developed but soon disappeared; it recurred several times during 
the following three days. His vision has been blurred to such an extent that he has been 
unable to read fine print. At the present time there is very little headache and this is 
not at all localized. It is not intensified by change of position. 

Examination.—Patient is a well developed, well nourished man. Blood pressure 
126/84; blood Wassermann negative. There is bilateral papilledema of three diopters 
and numerous hemorrhages in both eyegrounds; the veins are full and tortuous. The 
visual fields are normal, but the visual acuity is reduced to 20/30 in each eye following 
correction by glasses. Possibly there may be slight weakness of both external recti 
Roentgenologic examination of the head is negative. 
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Ventricular Air Injection—April 20, 1937. Fluid spurted under marked pressure. 
Fifteen cubic centimeters of fluid were removed and an equal amount of air injected. 


The ventricular system was normal. 

A spinal puncture was performed immediately and registered 480 Mm. of water. 
The fluid showed four cells, no globulin and negative Wassermann. 

Operation.—A decompression was performed on the same day. The brain was 
exceedingly tense. There was quite a little fluid on the surface, enough to reduce the 
pressure so that finally the brain bulged but slightly beyond the cranial vault. Patient 
was discharged from the hospital nine days later. At the time of his discharge the decom- 
pression area bulged but slightly. 

Subsequent Course—Three weeks later the site of the decompression had suddenly 
become very full and tense. He said before this it had not protruded. This fulness and 
increased tension had been present for the preceding 48 hours. 

Case 18.—Unit 103973: H.B. Colored F. Age 29. April 28 to May 10, 1937. 

Complaint.—Pain in the head. 

Present Illness—One year ago bifrontal headaches began; they also extended into 
the temporal region and were especially pronounced just back of the eyes. They were 
intensified by bending over and on returning to the upright position. For the past three 
weeks the headache has been very severe. There has been slight diminution in visual 
acuity, but no diplopia. There have been no other symptoms. 

Examination.—Patient is a rather obese, but healthy looking colored woman. The 
physical examination is entirely negative except for a slightly increased blood pressure 
which registers 150/90; three weeks previously, when taken in the dispensary, it was 
170/100. Blood Wassermann negative. Urine two plus albumin. There is papilledema 
of two diopters in each fundus. There are no hemorrhages. The visual fields are normal ; 
visual acuity 20/15 in each eye. Roentgenograms of the head are negative. 

Ventricular Air Injection—April 28, 1937. Entirely negative. The ventricles were 
rather small. 

Spinal Puncture, May 3, 1937, registered 250 Mm. of water. The Queckenstedt test 
was negative on both sides. The spinal fluid contained no cells and no globulin; Wasser- 
mann was negative. 

Operation.—A right subtemporal decompression was performed May 5, 1937. The 
brain was very full and tense. There was almost no fluid on the surface of the brain so 
that it bulged markedly at the time the temporal muscles were approximated. 

Case 19.—Unit 27262: M.G. F. Age 24. October 4 to 25, 19209. 

Complaint—Headache. 

Present Illness —Began two years ago with terrific headaches lasting a few hours 
and occurring every five or six days; they were mainly in the right frontal region. Four 
months ago they became more severe and were present almost every day. During the 
past month the headaches had been almost constant, but worse at night. On two occasions 
the patient had vomited when the headache was especially severe. There had been a little 
dizziness at times, particularly when the patient moved abruptly or stooped over. 

Examination.—Patient is a large well nourished, well developed colored girl, age 24. 
Blood pressure 110/82; pulse 70. Blood Wassermann negative. There is bilateral 
papilledema of four diopters, a little more marked on the left, and a few small hemor- 
rhages at the disk margin on the left. Her vision is normal. 

Trephine and Air Injection—October 5, 1929. Fluid spurted under high pressure, 
but only a few cubic centimeters were obtained. Ten cubic centimeters of air were injected 
under pressure. Ventriculograms showed the ventricular system to be entirely normal. 
There were three cells and no globulin in the ventricular fluid. Wassermann negative. 

Operation.—October 5, 1929. As the right ventricle was not as well filled as the left, 
and her headaches were definitely unilateral, we felt that if it were a tumor it would be 
on the right side. Accordingly an exploration of the right hemisphere was made. The 
brain was very tense, but there was fluid everywhere in the sulci, and when this was 
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evacuated and the ventricle tapped it was not difficult to close the dura. A decompression 
was not performed. 

Subsequent Course—On October 22, 1929, 17 days after operation, another air injec- 
tion was performed. Again the ventricular fluid was under high pressure and the 
ventriculograms again showed the ventricular system to be entirely normal. The patient 
was seen two months later, at which time the papilledema was still present, but less than 
when she was in the hospital. She was then free of headaches entirely. A letter April 1, 
1936, says patient is normal in every way and vision is unaffected. 

Case 20.—Unit 65474: S.M. M. Age 48. October 14 to November 23, 1935. 

Complaints——Headache and drowsiness. 

Past History.—Negative, except that patient is said to have had attacks of kidney 
stone without hematuria. 

Present Illness —Patient was first seen when he was comatose. He had right sided 
headaches for the past three weeks. When the headaches began he had suddenly become 
irrational. A spinal puncture was done at his home and a pressure of 300 Mm. of water 
was reported. Following this he was somewhat improved. He was brought to a hospital 
in Baltimore where he again suddenly became drowsy, then unconscious. A lumbar 
puncture was done in another hospital; it measured 200 Mm. and the fluid was said to 
have been xanthochromic. 

A careful neurologic examination was made by Dr. Irving Spear and was entirely) 
negative. I saw him when he again passed into coma; at this time his pulse ranged 
between 60 and 70. I thought he had a brain tumor and advised ventriculography. 

Trephine and Air Injection—October 14, 1935. Air injection showed definitely 
increased pressure, though it was not excessive and was not measured. Twenty-five 
cubic centimeters of fluid were removed and an equal amount of air injected. The ven- 
tricular system was entirely normal. As the fluid was somewhat bloody, a cell count 
and globulin examination were not made. During the next few days the patient became 
gradually more responsive, but was disoriented and had hallucinations. He had some 
pain in the right side of his head. Gradually he became quite normal again. 

Nine days after the operation for ventriculography, he still complained of a little 
headache. A lumbar puncture was done and registered 160 Mm. of water. The fluid 
was perfectly clear and there were no cells and no increased globulin. 

On October 29, 1935, there suddenly developed a severe attack of auricular fibrilla- 
tion with pulse deficit of 64; the heart beat was 144. Under treatment improvement 


began at once and the heart rate was soon normal, and remained so up to the time of his 
discharge. His wife then recalled that he had had a seemingly similar attack at the 
beginning of his present illness. Following this last attack his general condition was 


improved and he was seemingly quite normal in every way. 

On October 31, 1935, another lumbar puncture was done. He was then having 
increased headaches and the ventricular pressure registered 230 Mm. of water. The 
fluid showed 48 cells and a positive Pandy, but the fluid was blood tinged. The Wasser- 
mann reaction was normal. He had no more attacks of arrhythmia or hallucinations, 
and his headache disappeared. He left the hospital November 23, 1935. 

It should be noted that although his eyegrounds were negative on admission, there 
was a definite papilledema of two diopters in each eye, and a single hemorrhage in the 
left eye, when examined on November I1, 1935. 

In view of the fact that he was symptomatically so well, that his vision could be 
watched, and that his spinal pressure had not been high, it was not thought advisable to 
perform a decompression. 

Subsequent Course ——Five months later he wrote that he was quite well, except fot 
some dizziness and pains in the head when active. 

Case 21.—Unit 67255: M.D. F. Age 27. January 14 to 21, 1936. 

Complaint.—Headache. 

Present Illness—Twelve days before admission patient was delivered of a full tern 
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baby. Throughout pregnancy and delivery nothing unusual happened. Three days after 
confinement a sudden severe right frontal headache developed, which soon became gener- 
alized, although it remained more intense on the right side. On the following day she 
yomited many times, and on the next day there was intense nausea but no vomiting. The 
headaches persisted, though they were less severe. On the seventh day there was numb- 
ness of the left arm; this spread to the left leg and to the left side of the face. There 
were a number of attacks of numbness of this character during the following day, each 
attack lasting for about 20 minutes. There was transient diplopia. Her appetite became 
poor. A lumba puncture was performed, the fluid registered 400 Mm. of water. There 
were four cells in the fluid. 

Examination.—Patient is a well developed, large woman. She was very drowsy. 
At the time of her admission to the hospital her pulse, temperature, respirations and 
blood pressure were normal, but there was a slight trace of sugar and albumin in the 
urine. There was bilateral papilledema of four diopters in each eyeground and one large 
flame shaped hemorrhage just below the left disk. The left external rectus was paralyzed. 

Trephine and Air Injection—January 13, 1936. The right ventricle was tapped; the 
fluid did not appear to be under increased pressure. Fifteen cubic centimeters of fluid were 
removed and 10 cc. of air injected. The ventricular system was entirely normal. Patient 
remained in the hospital only five days. Her general condition improved rapidly. Since 
the attack of intracranial pressure was so acute, the vision was unimpaired, and since her 
vision could be carefully watched, a decompression was not considered necessary. It was 
hoped that the condition would clear spontaneously. At the time of her discharge there 
was no apparent difference in the eyegrounds and the abducens palsies remained. 

Subsequent Course—Letter May 15, 1936 (four months after admission to the 
hospital) : Patient reports that she is perfectly well in every way. Her double vision has 
cleared. Ophthalmoscopic examination is entirely negative. 

Case 22.—Unit 74786: A.K. M. Age 21. January 4 to 13, 1937. 

Complaints—Headache and dimness of vision when reading. 

Present Illness—Began eight months ago with headaches which were generalized. 
There has been some dimness of vision during the past eight months. He has had no 
other symptoms. A lumbar puncture had been performed a week before admission, which 
registered 250 Mm. of water. Subsequently, when tested by us, it was 300 Mm. 

Examination.—Patient is a well nourished, normal appearing young man, age 21. 
Blood pressure 130/75. Blood Wassermann and roentgenologic examination of the head 
are negative. The neurologic examination is entirely negative, except for bilateral 
papilledema of one and two diopters in each eye. There are no hemorrhages in the eye- 
grounds. Vision is 20/30 in the right eye, and 20/40 in the left. Visual fields are normal. 
Blind spots are not enlarged. 

Trephine and Air Injection—January 8, 1937. Only about 5 cc. of fluid were ob- 
tainable. Ten cubic centimeters of air were injected, each ventricle being filled inde- 
pendently. The ventricular system was very small, but of normal shape. A tumor 
could be definitely excluded. 

A lumbar puncture was made three days later in order to check the previous findings 
of increased pressure. It now registered 300 Mm. of water, and contained three cells, 
globulin negative; Wassermann negative. A decompression is held in abeyance awaiting 
visual examination a month hence. 

Subsequent Course.—Patient was well and had normal vision on May 1, 1937 (four 


months ). 
Age and Sex Incidence——The youngest patient was nine and one-half, 
the next 13 years of age; the latter had much the more rapid and severe 


intracranial pressure in the series. One other case was under 20, and a fourth 


just 20. Seven occurred in the second decade. Half of the patients were, 
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therefore, in the first two decades and the remaining in the third and fourth 
decades. The oldest patient in the series was 48. 

Sixteen of the patients were females and only six were males. Two 
(females) were colored. 

Symptoms.—Headache or pain was the first symptom in 17 cases; blur- 
ring of vision was the first symptom in four cases, although in two it was 
practically synchronous with the headache. Dizziness, drowsiness and vomit- 
ing were the other three initial symptoms. 

Dizziness—a sensation of swooning or uncertainty in the head, not a 
sensation of whirling objects—was a fairly common disturbance and was 
doubtless a symptom of intracranial pressure and not of localizing import. 
It occurred in 12 of the 22 cases. 

Nausea was present in seven; vomiting in 11, and diplopia in 11 of the 
22 cases. These symptoms occurring in about half of the cases are also due 
to intracranial pressure. 

Duration of Symptoms.—In 13 of the 22 cases the symptoms had been 
present less than a year when the patient applied for treatment. The shortest 
duration of symptoms was 12 days; another was three weeks; in neither of 
these were the symptoms severe and in neither was an operation performed. 
In several cases the symptoms were of only three months’ duration. The 
most fulminating case in the series had had symptoms only ten weeks and 
was then permanently blind in one eye. Symptoms were present for a year 
or more (five years in one) in six cases (22 per cent). 

The Eyegrounds.—In every case papilledema was present and was the 
outstanding objective finding. In every instance (excepting one patient who 
had only one eye) the papilledema was bilateral and usually it was sym- 
metrical; occasionally it was slightly greater in one eye. The papilledema 
varied from one to four diopters. Hemorrhages were very common (15 of 
the 22 cases). In 11 cases the hemorrhages were bilateral, in four unilateral. 
Usually they were multiple and scattered over or beyond the disks; in two 
cases only a single hemorrhage was found in the eyegrounds. 

Vision—Blurring of vision was one of the most common complaints. 
Reduction in visual acuity, enlarged blind spots, scotomata and blindness were 
found in II cases (50 per cent). 

Other Symptoms.—Numerous other complaints have been assembled but 
with few exceptions there is no semblance of uniformity. The most common 
complaint, except those enumerated above, was staggering gait in four cases, 
though in one instance it lasted for only one day. In six cases there was 
numbness of some part or parts of the body. There were episodes of numb- 
ness in both hands (two cases), a leg, an arm, one side of the face and half 
of the body (each one case) ; weakness of both arms and legs (one case) and 
transient hemiplegia (one case). Buzzing of one or both ears was a symptom 
in three cases. Other complaints were drowsiness in spells (one), nycturia 
(one), hallucinations (one), anosmia (one), stiffness of neck (one), pain in 
lumbar region (one) and loss of weight (one). 
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Spinal 
Pressure 


Ventricular 


Pressure 


Operative 
Tension 


Not made | Fluid spurted "Increased 


Decompres 
sion 


First 
Symptom 


Before 
Admis- 


sion 
Headaches; 
failing vision 


Full and tense 3 mos, 


Duration 


Occ ipital 





No. 2—V. R. 
U-27949 
11/12/29 


Not made 


Fluid spurted 


Maximum 
bulging of 
brain 


Bulging, full F, Headache 
and fairly tense 


when discharged 


One to 10 or 
12 attacks a 
month 





No. 3—M. C. 
U-29509 
2/13/30 


Fluid spurted 


Moderate 
increase 


Moderately M. Drowsiness 


full 








No. 4—A. C. 
U-42619 
4/5/32 


Uncertain 


None at 
time of op- 
eration 


Full and tense F. Dizziness 
at times; at 
other times 
flat or sunken. 
Persists after 


5 yrs. 








No. 5—B. P. 
U-37123 
5/16/31 


250 to 400 
Mm. several 
punctures 


Fluid spurted 


High grade 


Varied; full | F. 
and fairly 
tense when 


discharged 


Impaired 
vision 





with change 
of posture 


+ 


COMPLETE Rf&SUN 








——___—__——j___ 


: H emortha ge 


Convul- 
sions 


tn i. 
Vomit- 


i 
*S 


Papilledema in 
Eyegrounds 


2% diopters, Many; bi- 
bilateral lateral 


-} 


Vision 


N ormal 





ft 
Left 


3 diopters right, 
2 diopters left; 
known to have 
been present 6 
mos, 


Progressive 

loss past 6 mos. ; 
constriction of 
fields; in attacks; 
more right 


Diplopia 


Other Symptoms 





Staggered 1 day 





Buzzing in ear; stagger- 
ing gait; several spells 
of numbness in right 
side of face 








Early papille- 
dema 


None 


Normal 








Attacks of 
T2nt hemi- 
Cania 





4 diopters 


eo 
each side Bilateral 





Periodic at- 
tacks 








No. 6—C. B. 
U-43567 
5/28/32 


550 Mm. 


Greatly in- 
creased 


Throbbing 
pain over right 
eye and right 
mastoid 


Tense and full a ee 








No. 7—A. R. 
U-45653 
10/3/32 


280 


to 330 
m. 


Fluid spurted 


Markedly 
increased 


Headaches 
intermittent 


Tense and full 34 F. 
at times; at 
other times 


soft 





No. 8—S. H. 
U-46919 
12/15/32 


320 Mm. 


Uncertain 


Moderate 
pressure 


F. Headache, 


Slight protru- 
suboccipital 


sion 


32 


Moreonright, 


but general; even- 


tually strictly 
right sided 


Normal 





3 diopters right, None 


1 diopter left 


About normal; No 
had many 

blind spells 

affecting one 


or both eyes 


Bradycardia 38 to 40; 
arms and legs weak in 
spells 


Diminished sense of 
smell 





Clumsiness and weak- 
ness of right side; also 
left leg and clumsy gait 
—all transient—oc- 
curred 2 yrs. after onset 





4 diopters, bi- Bilateral 
lateral 


2 diopters, bi- 
lateral 


‘ 





Suboccipital, 
at first inter- 
mittent, then 
constant and 
very severe 
for a month 


Normal No 


+- 





Normal 





4 diopters, bi- 
lateral 


+ 
Many; bi- 
lateral 


Almost blind 
in right eye; 
fairly good left 
cye 


+ 


Tinnitus in right ear 





Stiffness neck; sensation 
of pins and needles in 
both arms 





Began to tire easily 4 
mos. ago. Numbness 


left arm at times; stag- 
DTier’™ Sspents, 


ringing right ear. Nyc- 
turia (3x4) 2 wks. 


aan 


RoIcd 














No. g—E. V. 
U-60526 
2/6/35 


500 Mm. 


Uncertain 


Greatly 
increased 





No. 1o—A. M. 
U-66287 
11/22/35 


Not tested 


Fluid spurted 


Greatly 
increased 


~ Tense and full 


Remained soft F. Headaches 
after opera- 
tion 


44 M. 


‘Headaches 





No. 11—R. H. 
U-66817 
12/20/35 


Not made 


Fluid spurted 


Increased 





No. 12—S. W. 
U-67385 
1/21/36 


! 
’ 


460 Mm. 


Fluid spurted 


Highest 
grade 


Tense and full 


Very tense 2 


Blurring of 
vision 


4I F. 


F, Vomiting 


x 


wks., then flat 


Recurring se- 
vere attacks, 
not localized 


Right frontal, 


periodic 


None 





No. 13—R. W. 


U-69343 
6/10/36 


430 Mm. 


Fluid spurted 


Greatly 
increased 


Tense and full — 31 F, Headache 


Generalized 


and occipital 


3 diopters, bi- 


Bis 
lateral Bilateral 


3 diopters, bi- Bilateral 
lateral 


20/50 each eye 


Normal 





3 diopters, bi- 
lateral 


Many; bi- 
lateral 


Normal 





No 4 diopters right, 
2 diopters left Bilateral ; 
many and 


large 


Blind left eye; 
also right for 
several days 





No 2 diopters, bi- Few; bilat- 
lateral eral 


Blurred; large 
central scotoma 
left; right 20/30; 
left 3/200 











No. 14—V. D. 
U-78733 
8/10/36 


300 Mm. 


Not made 


Greatly 
increased 





U-74033 
12/3/36 


530 Mm. 


Fluid spurted 


Greatly 
increased 





12/8/36 


250 Mm. 


Increased 
pressure could 
not be demon- 
strated by 
puncture 


Moderate : 
bulging 





No. 17—A. S. 
U-104829 
4/19/37 


480 Mm. 


Fluid spurted 


Greatly 
increased 





No. 18—H. P. 
U-103973 
4/26/37 


250 Mm. 


Fluid spurted 


Greatly 
increased 





No. 19—M. G. 
U-27262 
10/4/29 


Not tested 


Fluid spurted 


Increased 


Full and tense 


Tense and F, Headache 


full; no fluid 
over brain 


F. Headache 


Fullandtense 19 


M. ~~ Headache 


Definite but 
moderate 
pressure 


No 


Generalized 


+ 


Generalized 
Frontal gen- 
eralized 


4 diopters right, None 


1 diopter left 


No 


Many; bi- 
lateral 


2 diopters, bi- 
lateral 


Normal 





20/40 each 
eye dimin- 
ished 





2 diopters in None 
left eye (only) 








44 


‘< M. Headache and 
blurring vision 


3 mos. 





Fullandtense 29 Bifrontal 
headaches 


F. 


col, 


Not constant 


ae 


lateral lateral 


2 diopters, bi- 
lateral 


3 diopters, bi- Many; ee 


Blurred but 
test 20/20 


Acuity 20/30 


Normal No 








F, Headaches 
intermittent, 


later constant 


Not made 2 yrs. 


Right frontal 





No. 20—S. M. 
U-65474 
10/14/35 


300, 230, 
200 and 160 
Mm. 


Moderately 
increased 


No opera- 
tion 





No. 21—M. D. 
U-67255 
1/14/36 


400 Mm. 


Apparently 
normal 


No opera- 
tion 





No. 22—A. K._ 
U-74786 
1/4/37 





300 Mm. 


Ventricles too 
small to make 
determination 
of pressure 


No opera- 
tion 


No operation 48 M. ‘Pain right 3 wks. 
side of head 


Over right eye 


4 diopters, bi- On left 
lateral 





Normal 








2 diopters, bi- 
lateral; devel- 
oped in hospital; 
none on admis- 
sion 


Single hem- 
orrhage, 
left 














No operation F, Headache 


Generalized, 
worse on right 


2 diopters, bi- 
lateral hemorrhage, 


left 





Single large 


Normal 


Right eye 
has been 
removed 


Numbnessof both hands 
at times 


None 





None 





Occasional attacks 
numbness right leg — 
transient (left leg in 
spica) 





3 mos. before operation, 
vision was normal in 
both eyes 


Non 


Said to have had a fever 
over a long period 








Marked loss of weight 





Numbness and tingling 
right hand. Pain in lum- 
bar region, associated 
headache 


Perha 
both 


Headaches intensified 2+ al 
by bending 


None 





Hallucinations, irra- 
tional, drowsy, and even 
comatose in spells; lucid 
in intervals 





Normal 











Not made M. Headache 


Generalized 


2 diopters, bi- None 


lateral 


Slightly re- No 


duced 


" Childbirt h 13 da. before 
onset of headache 








None 














oe 


SERIES 
ry } 


of 


Cerebral EXAMINATION OF CEREBROSPINAL FLUID a oe 


Pneumog- Time 


raphy | 
phy Vision Papilledema Since 
; i Gate Operation 


Net l nngem 

















Diagnosis 
Before 
Cerebral 
Pneumography 


Roentgeno- 
gram oO 


Skull 


ULTIMATE RESULT 
SARE Di Se EO LT PE 


Life 





Possible 
Etiology 


Blood 
Wassermann 


Blood 
Pressure 


Other Objective Findings 
Remarks 


in All Examinations Treatment 


Wasser- 
mann 


Other Symptoms Cells Globulin 





Decompression, 1/1/37, baggy and 
little full, but not tense; for several ; 
years it vafied at times, being ,, 








Brain Normal Negative Negative “es rene foe 
Normal None 1/1/37 10. yrs. 


tumor 


118/70 Decompres- 


J Living ana 
sion 


well 


Staggered 1 day None Negative 








Buzzing in ear; stagger- 
ing gait; several spells 
of numbness in right 
side of face 


Hypo-esthesia right tr- 
geminal area; enlarge 
blind spots, same both eyes. 
(Romberg negative—hear- 
ing normal) 


Negative 


Unlocalized 


brain tumor, 


possibly 
cerebellar 


Normal, 
small ven- 
tricles 


(lympho- 
cytes) 


Negative 


Negative 


Right sub- 


temporal de- 


compression 


Living and 
well 


Normal 








Bradycardia 38 to 40; 
arms and legs weak in 
spells 


None 


Negative 


Normal 


Brain 1 
ventricle: 


tumor 





Negative 


Negative 


Exploration 
and decom- 
pression, left 


Living and ne 
well 











Diminished sense of 
smell 


Negative, except for loss of 
smell 


Negative 


Tumor of 
third ven- 
tricle 


Normal 

ventricul¢ 
system (nt 
enlarged) 


Negative 


Negative 


Right sub- 


temporal de- 
compression 


Living and Normal 


well 











Clumsiness and weak- 
ness of right side; also 
left leg and clumsy gait 
—all transient—oc- 
curred 2 yrs. after onset 


Enlarged blind spots, later 
cleared. Clumsiness of right 
side, later cleared 


Negative 


Brain 
tumor 








Tinnitus in right ear 


None 


Negative 








Stiffness neck; sensation 
of pins and needles in 
both arms 


Negative 


Normal, 
small ver 
tricles 


36 (lympho- + 
cytes); I 
yr. later, 16 
cells 


50 mg. % 


Negative 


Negative 


Right sub- 


temporal de- 
compression 


Living and 
well 


Normal 





Normal 
ventricle: 


-_ 


Negative 


Negative 


Decompres- 
sion 





Normal i 
ventricle? 
t 


Negative 


Negative 


Decompres- 
sion 


Living and 
well 


Normal 


None 





Multiple 
sclerosis ? 


None 


full and tense; at other times, soft. 47. 


Recently always soft t 


ORY ae : * 
Decompression remained full and ™ 


tense for 4 yTS., then became flat and 
has remained so (3% yrs.) 


i gg an crn 
% : ie 

—————— f —~ a 
The decompression is still full At 
times and becomes quite tense; but , © 
goes down as quickly as it comes and 
during much of the time is flat or ¢ 
slightly sunken. Has had 4 or 5 con- 
vulsions since operation 


7 


ws 








The diagnosis of multiple sclerosis # 
was considered because of the late 
appearing disturbance of gait and 
clumsiness of the right side—all tran- 
sient 














None 











Began to tire easily 4 
mos. ago. Numbness 
left amp at times; sae, 
ringing right ear. Nyc- 
turia xa 2 wks. 


Negative 


Possibly 
metastatic 
turror 








Small, nc 
mal vent? 
cles 





2 
(lympho- 
cytes) 


Negative 


Negative 


120/80 


Right sub- 


temporal de- 


compression 


Living and 
well 


Right eye 
normal; 
left blind 
(6/4/36) 


Not exam- Ai-yts. 
ined since 
operation 


Decompression is still quite full and 
very tense (July, 1937) 





Ovarian (?) tumor removed 3 yrs. 
ago—just before headaches began. 
Says decompression still bulges and 
becomes teuse at limes, usually flat; 
nervousness causes increase in size of 
decompression 





Numbnessof both hands 
at times 


Romberg +; falls back- 
wards. Knee jerks hyperac- 
tive; tuberculin test + 


Negative 


Tumor, or 


tubercle of 


brain 


Sn 
e 
Small, ng 
mal vent# 
cles : 


4 
(lympho- 
cytes) 


Negative 


Negative 


120/70 


Right sub- 


temporal de- 


compression 


Living and 
well 


Normal 





None 


None 


Negative 


Brain 
tumor 


Normal ' 
ventricles 


Negative 


Negative 


118/64 


Decompres- 
sion 


Living and 
well 


Normal 








None 


None 


Negative 


Brain 
tumor 


Normal 


: 


Negative 


140/7 








Occasional attacks 
numbness right leg — 


Left pupil reactionless 


Separation 
of fronto- 


Possibly 


tubercle of 


brain 


Normal, 7 4 
small ven) (lympho- 


tricles 


cytes) 


Negative 


Negative 


120/80 


Decompres- 


Living and 
well 





Right sub- 
temporal de- 


compression 


Living and 
well 


Normal 


Blind left 
eye; vision 
returned 


Absent 
3/12/37 


mos. 


None 18 


3/7/37 


None 
3/25/37 
Disappeared. 16 mos. 
Now pri- 
mary 


other in 2 minutes 


rd 
3/17/37: Decompression full and _* 
tense, but varies greatly, and with,@® 
great rapidity—one extreme to the 





° 





Decompression still full and tense, 
2/15/37.(15 mos.) 





OtheWeases in the} literature have 


stressed relation between fractured 34 
femur, traction, etc., and intracranial 


parietal su- 


tures (age 13) tension. This does not appear prohg: 


ablé 3 mos. after discharge-decom: 
preggion suddenly became ‘éxcged: 
ingly full and tense an@ *isiont Jost 
completely. Within a méath-gecom- 
pression again soft and flatsdiad*vi- 
sion again returned in right. éy@\ Ad-* 
vanced, primary optic atrophy of* 
disks So great that retuig of ‘yidjon ~ 
had not seemed possibl@lyLeg™aas 
healed perfectly ps x 
i . 4 ———}-—__4—- 
¢s 
“4 


transient (left leg in 
spica) 


in right atrophy 





Living and Normal 
well 


I yr. 


Decompres- 
sion 


cae 
Ventricle 
normal, 
very sma 





3 mos. before operation, None; very neurotic person Negative Negative Negative 120/75 


vision was normal in 
both eyes 


Living and Normal 
well 


mos. 


Decompres- 
sion 











Normal vé Negative Negative 90/ 70 


tricles. (S 
nal injectil 


ee 


Brain 
tumor 


Said to have had a fever None Negative 
over a long period 

Decompres- 
sion 


Living and Normal 
well 





Negative 


None 








Normal Negative Negative ‘” 04/45 : 


ventricles} 


Brain 
tumor 





Syphilis ? Patient had syphilis s 


Positive 








None Same as be- 


fore 


Living and 
well 


Decompres- 
sion 


ositiv 2 
P e 142/80 “Ade. 





Normal 
ventricles? 


Brain 
tumor 


ve Marked loss of weight Negative 








| 


creas: | 
Normal 





The curious relationship of the se- 
vere iumbar pain which initiated the 
condition is doubtless significant 


Relation- 
ship to 
queer lum- 
bar pain? 


Living and 
well 


Decompres- 
sion 


Negative 126/84 





Ni umbness and tingling Negative 
right hand. Pain in lum- 
bar region, associated 


headache 


Headaches intensified 
by bending 


Br: in 
tumor 


Perhaps slight weakness of Negative 


both external recti 


: aN 
150/70 Decompres- Living and 
sion well 














2+ albumin in urine Negative 


Negative 





Brain Normal 


tumor 


Negative 


110/82 











Living and Normal None 


Exploration 
well 


Negative 
of hemisphere 


Negative 





N ormal 
ventricles) 


Brain 
tumor 





None Negative 


None 





Severe attacks of auricular N saa 7 
Gbeillationtrny large pulse 
deficit (64); Ofle occurred 


beginning present illness 





None 








Developed 
in hospital, 
and present 
when dis- 
charged 


Living and 


Negative 
well 


Later + 50 Negative 110/75 
mg.%, fluid 
blood 


tinged 





Brain 
tumor 


Hallucinations, irra- Negative 


tional, drowsy, and even 
comatose in spells; lucid 
in intervals 


mal vent 








Relation 
to preg- 
nancy ? 





Living and Normal 


well 


Absent 15 
4/6/36 


Negative Negative 120/80 mos. 





Childbirth 13. da. before  Abducens paralysis Negative 


onset of headache 








None 
2/26/37 


Negative Negative 118/75 Living and Normal 
well 





‘N one Negative 


None 
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Findings from Various Examinations —The neurologic examinations were 
practically negative in every case. A positive Romberg was disclosed only 


once, hyperactive knee jerks, once, abducens palsy, twice. In only a single 


instance did the roentgenologic examination disclose a positive finding; the 
frontoparietal sutures were separated in a girl of 13 who had the extreme 
intracranial pressure over a short period of time. 

The blood pressure was elevated in only one instance; it was 150/90 in a 
woman age 29. At an earlier examination it was said to have been 170/100. 
Her urine also contained two plus albumin. 

In only one case was the Wassermann reaction positive in the blood and 
spinal fluid. He gave a definite history of syphilis. 

The Cerebrospinal Fluid.—W ith two exceptions the cell count and globulin 
were well within normal limits. In one case a lymphocyte count of 36 was 
ecorded. A year later on reéxamination there were 16 cells. She also had 
50 mg. of albumin. She is still living and well six years later, so there can 
be no serious significance to the increases. In only one other case in the 
eries was there globulin in the cerebrospinal fluid (the patient with syphilis). 

Intracranial Pressure —The pressure of the spinal fluid varied from 250 

550 Mm. of water. In Case 12, a girl, age 13, the frontoparietal sutures 

‘re separated by the intracranial pressure. This was evident by percussion 
»f the head (MacEwen’s sign) and in the roentgenograms. In no other case 
in the series was the roentgenologic examination of any value. 

Ventriculography.—In every instance the ventricles have been small— 
usually markedly undersized—and symmetrical. An intracranial tumor caus- 
ing the grade of intracranial pressure that is indicated by the papilledema, 
hemorrhages and measured pressure could not exist with such small sym- 
metrical ventricles. 

Treatment.—The treatment of these cases is purely upon a mechanical 
basis. A right subtemporal decompression is performed if the symptoms and 
objective signs (eyegrounds and vision) indicate its need. It is necessary in 
most, but not all, cases because the intracranial pressure frequently persists 
for months, and frequently years. In four cases in this series there was every 
indication of a mild degree of intracranial pressure but since the vision and 
eyegrounds could be periodically observed they were not operated upon. So 
ar, in every case there has been every indication of a complete, spontaneous 
eure. When operation is indicated the maximum opening in the subtemporal 
region should be provided. Although the pressure is always high, the cortex 
has never ruptured in the bony defect. The latter complication is avoided 
because sufficient fluid escapes from the subarachnoid space to reduce the pres- 
sure. Nor has the decompression—although very full and tense—suggested 
‘the need of further temporary relief by puncture of the spinal canal. There 
‘as one exception to this statement, the little girl previously mentioned with 
he extreme pressure (Case 12). Following a spinal puncture with collapse 

f the decompression, the pressure returned to its maximum within an hour. 
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October, 
SUMMARY AND CONCLUSIONS 


The facts concerning this condition may be summed up from the 22 cases 
reported, as follows: There is intracranial pressure of varying duration and 
intensity. Frequently it persists over several years, though it may be of only 
a few months’ duration. Usually in each individual there are marked varia- 
tions in the degree of intracranial pressure from time to time and the changes 
from one extreme to the other and in either direction may occur, at times at 
least, very rapidly, 7.e., over a period of a few minutes. The subjective dis- 
turbances are those of intracranial pressure alone, though at times vague 
neurologic symptoms may appear ; the latter, when present, are fleeting, incon- 
stant, and too ill defined to be of localizing significance. This condition 1s 
both immediately and permanently controlled (possibly with rare exceptions ) 
by a subtemporal decompression. ‘To this extent, therefore, it is a self limited 
disease. \Vithout operative relief, vision, at least, is lost. On the other 
hand, spontaneous recovery may result before vision is seriously affected. 
The effect upon life is difficult to estimate, but it is quite probable that in 
only the most severe grades would life be lost. 

The cause of this condition is not known. It can be reasoned with safety 
that the increased intracranial pressure is dependent upon the intracranial 
fluid content, i.¢., either blood or cerebrospinal fluid, otherwise the very rapid 
changes could not occur. But whether blood or cerebrospinal fluid is chiefly 
or entirely responsible can only be conjectured. Moreover, the variable fluid 
content must be in the brain itself and not in the meningeal spaces. Proof of 
this statement is demonstrated by two observations: (1) The protruding 
brain at the time of operation is usually only partially, and at times scarcely 
at all, relieved by evacuating the fluid from the subarachnoid spaces over the 
temporal lobe; and (2) because the ventricular system is always small, and 
usually much smaller than normal. If the fluid in the meninges were in- 
creased the ventricular system would naturally participate and, therefore, be 
correspondingly enlarged from the backlog. Since fluid is never in the sub- 
dural space the only other place where it could form in excess and cause 
intracranial pressure would be in the substance of the brain. Fluid in this 


position would maintain the fulness of the brain after evacuating the sub- 
arachnoid space and would also diminish rather than increase the size of the 
lateral ventricle. Whether or not such a condition actually obtains, or could 
obtain, I do not know. Disturbances of this kind are not known, nor is there 
sufficient information concerning the circulation of fluid within the brain to 


advance a hypothesis of this kind. 

The only other possible explanation of the increased pressure 1s by vari- 
ations in the intracranial vascular bed probably by vasomotor control. It is, 
I think, more amply demonstrated that such influences are at work. There 
are at least two reasons for thinking that this may be the most satisfactory 
explanation. The very rapid increase and decrease of the decompression—in 
two or three minutes from one extreme to the other—could hardly occur 
except from variations in the vascular bed; certainly the change is much too 
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rapid for an increase or decrease of cerebrospinal fluid. And secondly, fright, 
fatigue, mental or physical, and sudden nervousness may cause the decom- 
pression to become more tense very rapidly. However, an abnormal psycho- 
genic background in three patients is certainly the exception rather than the 
rule. In not more than one, or at most two instances, was the patient highly 
emotional. On the other hand, these sudden changes may be merely effects 
that are superimposed upon the underlying condition with another explana- 
tion. Nor is there any reason to believe from a study of these patients that 
the underlying condition can be dependent upon any obstruction in the big 
venous sinuses, for the Queckenstedt test is usually made routinely and has 
never been positive. Other etiologic factors are entirely unknown. 

That all of these cases have, or have not, the same underlying cause I do 
not know. We may well be dealing with a condition that has more than one 
underlying anatomic or etiologic basis. The facts do not permit discussion of 
this thought. They behave in much the same way, except in degree and 
duration. Four cases with signs and symptoms of lesser degree were observed 
without operation and recovered in a few months. One was so fulminating 
that blindness of one eye resulted in two months; and three months after a 
seemingly complete recovery, with a collapsed decompression, the pressure 
again suddenly became extreme and vision was abolished in the remaining 
eye; within another month the pressure again returned to, and has since 
remained, normal, with partial return of vision in this eye. Despite every 
search no cause of the original or subsequent increased pressure could be sug- 
gested. She was a very placid girl and only 13 years old (Case 12). 

One patient feels that “after reading or talking to people the decompres- 
sion may get as tight as a drum, and within two minutes it may be perfectly 
soft.” He also thinks that nervousness (he is not of nervous temperament), 
or getting in or out of a car, will cause a sudden increase in the pressure. He 
also thinks the decompression is more tense when he is constipated. Another 
patient who is chronically constipated does not think there is any relationship 
between the degree of pressure and her constipation, nor is there any appreci- 
able difference. 

In only one case is there reason to consider an inflammatory lesion, such 
as an encephalitic process, as a possible factor in this condition. In Case 5 
the cell count (36) and globulin were increased, and a year later the cell 
count was still 16. It may well be that this case differs from the others, 
although the end-result is essentially the same. Certainly there have been 
numerous neurologic complaints in this case, although no objective findings. 
Indeed the history in the case is not unlike that of multiple sclerosis ; but after 
five years she is again without neurologic symptoms. It is worthy of note 
also that this patient went a year with her intermittent pressure and without 
diminution of vision. On the whole, the periods of increased pressure may 
well have been of short duration. 

Nor can it be denied that syphilis is a factor in Case 16, in which the 
Wassermann reaction from both blood and cerebrospinal fluid was positive, 
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In none of the remaining cases, however, do the examinations of the spinal 
fluid suggest an underlying inflammatory lesion of any type. 
That the increased pressure usually sets its limit within the bounds of 


relief afforded by a subtemporal decompression is indeed surprising. In one 


case this was certainly not true, for the vision was lost when the decompression 
became more tense than any I have ever seen; recovery of vision followed 
the spontaneous relief of the underlying condition. It is quite certain that 
vision and probably even life itself were spared by the decompression that 
had been made. 

The significance of papilledema in these and other cases of suspected 
intracranial pressure should be emphasized. Needless to say there is no dif- 
ference between the ophthalmoscopic picture in these cases and those due to 
tumors, for both are due to intracranial pressure. There is another ophthalmo- 
scopic picture, however, where a differential diagnosis is all important, 7.e., 
optic neuritis. Although it is, at times, possible by the ophthalmoscopic 
studies to differentiate between a mechanical papilledema due to pressure and 
the local one of optic neuritis, this is usually not true. In fact in a condition 
so serious, I should rarely feel safe in depending exclusively upon an ophthal- 
moscopic examination for the differentiation of these two lesions. But the 
differential diagnosis can be, and always should be, made by directly ascertain- 
ing the intracranial pressure. 

The diagnosis of this condition is made by the ventriculograms and by 
measurement of the pressure of the cerebrospinal fluid. It may be reasoned 
that a tumor is really present and has been overlooked. If ventriculograms 
are properly made and carefully interpreted, no single brain tumor can fail 
to escape diagnosis and localization. It is possible for multiple metastatic 
tumors to exist throughout the brain and not appreciably deform the ven- 
tricular system. Moreover, most of the cases in this group have stood the 
test of time. It is not conceivable that tumors would be disclosed after several 
years. 

Visualization of the lateral cerebral ventricles should be made by injecting 
air into them directly (not by lumbar puncture). If the ventricular system is 
normal a tumor can be excluded with absolute certainty. If there then re- 
“mains any doubt whether the intracranial pressure is increased, a lumbar 
puncture can then be safely performed and the pressure measured. To inject 
air in the presence, or suspected presence, of intracranial pressure is far too 
dangerous to be justifiable. The secondary spinal puncture for pressure read- 





ings can be made immediately or a few days later—I usually prefer the latter 
though the severity of the symptoms may dictate its prompt performance. 
When the lateral cerebral ventricles are small the indications of increased 
intracranial pressure from the ventricular puncture may be absent or equiv- 
ocal; it is for this reason that so many of these cases have had the spinal 
in addition to the ventricular puncture. Given increased pressure plus papille- 
dema the diagnosis and indications for mechanical treatment are clear. 
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on “7 INTRACRANIAL PRESSURE 
Without increased pressure it is equally evident that the ophthalmoscopic 
picture is one of optic neuritis and operative treatment is contraindicated. 
The periodic nature of the attacks, and also the permanency of cure in 
four cases known to have remained well without treatment, lead one to 
suspect that this condition may be a very common one and that only the most 
severe grades fall into our hands; and that many of the transient, unexplain- 
able headaches may really be instances of this condition, though in lesser 


degree. 


Discussion.—Dr. WILDER G. PENFIELD (Montreal) : I should like to ask 
Doctor Dandy if he feels that there may not be an increase in subdural fluid 
in those cases. Occasionally it does happen secondary to an inflammatory 
process in the mastoid or one of the sinuses, or secondary to trauma, that 
there is definite increase of subdural fluid. The subdural fluid has a higher 
protein content which is unable to pass through into the subarachnoid space 
because of the presence of that protein. Such fluid escapes at decompression 
and the pressure is relieved. It is difficult to be sure, in any surgical approach, 
where fluid comes from. 


Dr. ALFRED Apson (Rochester, Minn.): There is no question but that 
this group does exist. In addition, I think probably we also have had the 
experience of examining patients who have come with the symptoms of intra- 
cranial pressure and even localizing evidence, and have used ventriculography 
in connection with exploration, at which time no tumor was found. A biopsy 
made in conjunction with exploration resulted in the report of inflammatory 
tissue, and I have had the same patients return several years later seeking 
medical release in order that they might be accepted for life insurance. It is 
very evident that these patients did not have brain tumors and that some of 
these undoubtedly had localized encephalitis. \We have encountered a number 
of cases of retrobulbar neuritis in which there were choked disk and evidence 
of intracranial pressure. It was our impression that probably we were dealing 
with some type of, leptomeningitis. 


Dr. WALTER E. Danpy (Baltimore) closing: I can answer Doctor Pen- 
field’s suggestion very positively. \When a temporal lobe is exposed, one can, 
of course, see where the fluid is coming from, and it is always from the sub- 
arachnoid space. You can clearly see it coming through the arachnoid 
membrane. 

I do not think Doctor Adson’s suggestion of encephalitis probably belongs 
in this group. Certainly the effects of an encephalitis would not exist over 
as long a period as five, six or seven years. I think that is a different lesion. 
But neither would it account for the very sudden fluctuations in the size of 
the decompression for which the only explanation I can offer is that it prob- 
ably has some relationship to the intracranial vascular bed. How could a 
decompression rise in two or three minutes and then fall in the same length 
of time, except from a sudden change in the vascular bed? There could 
scarcely be a rise and fall in the amount of cerebrospinal fluid so rapidly. 








THE PLACE OF EXPLORATORY OPERATION IN THE SURGERY 
OF SUBPHRENIC ABSCESS 
A REPORT OF NINE NEGATIVE EXPLORATIONS 
Epwin P. Lenman, M.D. 
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THE difficulty of diagnosis of subphrenic abscess is emphasized by all who 
have written on the subject. Reports in the literature, however, cover almost 
without exception only those cases in which diagnoses were correct. Inasmuch 
as no one has heretofore reported his failures as well as his successes, there 
is no way of estimating how difficult the diagnosis of subphrenic abscess 
actually is. It is apparent that only such complete presentation can furnish 
a comprehensive view of the diagnostic problem. The present study presents 
nine cases of operative exploration of the subphrenic space for abscess in 
which no infection was found, and compares them with 20 cases of proven 
subphrenic abscess. It approaches the subject, therefore, from a new direc- 
tion, being in part rather a study of the diagnosis of subphrenic abscess than 
a study of the disease itself. 

Operative exploration of the subphrenic space has been suggested by 
several authors as a means of diagnosis to replace exploration by aspiration. 


As these authors have had reason to suggest the employment of exploratory 


operation, they must also have had difficulties in diagnosis. Furthermore, it 


seems a logical probability that they must have explored at times without 
finding abscess. And yet, in this regard also, the literature is almost silent. 
In addition to the comparison of proven cases with cases mimicking the clini- 
cal picture of subphrenic abscess, the present study will consider the propriety 
of exploratory operation in the diagnosis of this condition on the basis of 
the nine negative explorations. 

The 20 cases of proven subphrenic abscess (here compared with the nine 
sases in which exploration revealed no abscess) have recently been presented 
from the usual point of view by Lehman and Archer.® The review of the 
total series of 29 cases reveals a surprisingly imperfect attainment of diag- 
nostic accuracy (Table I). Of the 20 cases of proven abscess, three cases 
were not operated upon, the diagnosis having been missed. In two others, 
operation was performed under mistaken diagnosis. These five cases, to- 
gether with the nine negative explorations, yield 14 incorrect diagnoses as 
compared with 15 correct diagnoses (51.7 per cent correct ).* 


* In addition there were studied 19 cases in which the diagnosis of subphrenic abscess 
was considered or made, but in which the final diagnosis is unknown. This group is not 
included here for obvious reasons. Were the correctness of diagnosis in this group known, 
the above percentage might be altered in either direction. 
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TABLE | 
MATERIAL AND ACCURACY OF DIAGNOSIS 


Group I—Subphrenic Abscess* 
(1) Operation 

(a) Correct diagnosjs. . 

(b) Incorrect diagnosis 


Total 
(2) No operation 
(a) Diagnosis at autopsy. 
(b) Diagnosis in chronic stage 


Total 
Grand total : 
Group II—Negative Explorations 
SUMMARY 


Correct diagnoses 


(1) 
(2) Incorrect diagnoses 


(a) Missed when present 
(b) Operation when not present 


dtc) an a ee 14 
* This diagnosis is limited to abscess in the three suprahepatic spaces and 


includes no infrahepatic abscess. (Cf. reference 6.) 


In contrast, however, the hospital mortality rate for 17 cases of proven 
subphrenic abscess operated upon is more satisfactory than is the diagnostic 
record. This rate, 23.5 per cent, is about three-quarters of the average post- 


’ from 


operative hospital mortality as calculated by Ochsner and Graves' 
summation of ati extensive literature, and less than the corresponding mor- 
tality in 22 of 27 individual reports tabulated by them. The _ possible 
significance of the combination of poor diagnostic results with a satisfactory 
record of surgical treatment will receive comment later. 

Neither the correct diagnoses nor the errors of diagnosis in the cases 
herein studied mirror the diagnostic acumen of a single surgeon. Seven 
visiting surgeons are responsible for decision as to treatment of the cases, 
although a few of the operations were actually performed by resident surgeons 
(Table IT). An analysis of the distribution of errors indicates that the 
surgeons with the greatest opportunities for diagnosis have made the highest 
proportion of errors and that the proportion of errors is, among these men, 
surprisingly equal. 

The diagnosis of subphrenic abscess depends upon three main factors: 
(1) Demonstration of a preexisting disease commonly associated with the 
onset of subphrenic infection; (2) physical findings; and, (3) roentgenologic 
manifestations. A comparison of these factors in the cases proven to have 
subphrenic abscess with those in the cases proven not to have this condition 
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A fourth factor frequently emphasized, namely, the 


course of the disease, is admittedly extremely variable? and does not lend 


itself to analysis. 


DISTRIBUTION 


AMONG 


Abscess 
Present; 


TABLE II 


OF ERRONEOUS AND CORRECT DIAGNOSES 


SURGEONS RESPONSIBLE 
Abscess 
Present; 


Other Diagnosis 
Diagnosis Not Correct 
Made Made Negative Total Diagnoses 
(From (From Explorations Wrong (From 
Surgeon Group I) Group I) (Group IT) Diagnoses Group I) 
A oO 2 6 8 7 
B oO oO 2 2 2 
C I I I 2 2 
D oO oO re) O 2 
E oO oO oO re) I 
F oO oO oO oO I 
G I oO O I oO 
Totals 2 3 9 14 15 


In Table III are compared the known etiologic factors in 20 proven cases 
of subphrenic abscess (Group 1) and the supposed etiologic factor in cases 
wrongly treated as subphrenic abscess (Group II). Many of the same 
common etiologic conditions are present in each group, and the proportional 
distributions are roughly similar. 


TABLE III 


PRECEDING DISEASE REGARDED AS ETIOLOGIC 


(Groups I and IT) 


Disease Group I Group II 


(1) Peritonitis from 


Cte 9 3 
(OE SS EOS > a ae a ee oO 2 
(c) Septic abortion. ...5.6.......... I oO 
(d) Empyema of gallbladder (?)..... oO I 
(e) Acute pancreatitis.............. I oO 

(2) Perforation of 
(a) Duodenum, ulcer............... 2 I 
(>) ewe, wun BNO... 6... cess 9) 
(c) Cecum, carcinoma.............. I fe) 
(Gd) Eaver, oth Shot. .......6....4... oO I 

(3) Operation on 
Oc a 3 I 
NOS pEIIMG . S GR s Ses Bidaa e's G5 I oO 
CU USC a a I 0 
AMMMUGS cease iis baie eels 20 9 
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In comparing the clinical data in the two groups (Table IV), uneven 
thoroughness of notes has made two assumptions necessary. In items one to 
four inclusive, if neither positive nor negative statements are recorded, the 
case is entered in the column “Not noted.” In items six to nine inclusive, 
if there is a record of examination of the thorax, it has been assumed that all 
unmentioned findings are absent, whether or not a negative statement is made. 
In two cases, no record of thoracic examination is available. 


TABLE IV 
COMPARISON OF CLINICAL DATA 


(Groups I and II) 


Group | Group II 
Not Not 
Signs Present Absent Noted Present Absent Noted 

1. Elevation diaphragm.... 10 5 5 5 2 2 
2. Fixation diaphragm..... 2 7 II 2 I 6 
3. Tenderness Subphrenic 

GN ie aXe see oe. Cras 4s 4 I I5 3 I 5 
4. Tenderness and spasm, 

ACSI 55 55. 5)6 ayes oie I2 oO 8 3 oO 6 
5. Dullness over Thorax’... 5 s $4 3 
6. Abnormal breath sounds. 7 II 2 6 3 re) 
PRS Glas Set ee wales 4 14 2 2 6 oO 
S> WiGUPALEUB os 5 ibs .6s 6 I 17 2 oO 9 re) 
g. Altered voice sounds..... 3 15 2 oO 9 oO 
Average highest W.B.C.f... 16,800 17,200 
Average highest fevert..... 102.8° F. 102.8° F. 


* Not clinically interpreted as elevation of the diaphragm. 
} Highest in the period just before operation. 

In the interpretation of Table IV, one must bear in mind that in 25 out 
of the entire 29 cases the diagnosis of subphrenic abscess was considered, and 
that, therefore, failure to note the presence of the classical signs in most 
instances probably signifies their absence. The figures presented cannot, of 
course, be of statistical significance. It is intended only to present the general 
diagnostic patterns in the two groups, the similarity of which is at once 
obvious. In view of Ochsner’s®: 14 emphasis on tenderness over the sub- 
phrenic area as the most important sign of subphrenic infection, it is interest- 
ing that three cases in Group II revealed this finding. None of the three 
suffered from abscess of the liver. Although the proportion of cases in 
which no notation was made on this point is too high to permit conclusions, 
yet it is further suggestive that, whereas in one-third of the cases proven to 
have no subphrenic abscess this sign was present, it was recorded in only 
ne-fifth of the cases of proven abscess. 

In the comparison of roentgenologic diagnosis in the two groups (Table 
"), it must be remembered that the commonly accepted usefulness of the 
oentgen ray in the diagnosis of subphrenic abscess depends, in large part, on 
he thoroughness with which examination can be made. The roentgenologist is 
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frequently so handicapped by the illness of the patient, that fluoroscopy is 
impossible, or that only bedside examination is permitted. Furthermore, in 
some instances, roentgenologic examination may precede operation by several 
days. No attempt has been made to separate the cases studied inadequately 
by the roentgen ray, from those that were able to undergo complete examina- 
tion, inasmuch as the factors leading to inadequate examination operated 
about as frequently in the cases of subphrenic abscess as in those without 
subphrenic abscess. When we compare the two groups, the similarity of 
the patterns presented is again striking. Without assumption of statistical 
significance, it may be pointed out that subphrenic abscess was suggested 
roentgenologically in 89 per cent of the cases in which it was absent, and in 


76 per cent of the cases in which it was present. 


TABLE V 
COMPARISON OF ROENTGENOLOGIC DIAGNOSIS 


(Groups I and II) 


Group I Group II 

Positive Diagnosis........ Paavo eee ans oeear chee: 8 ic 
“‘Suggestive” or ‘‘Consistent with”.............. 2 4 
Alternative diagnoses (one subphrenic abscess) 3 I 
Subphrenic abscess not suggested............... 4 oO 
No conclusion....... II SRO aT ee O I 
No roentgen ray.............. OT a eee arene rs oO 

(Co Pr Tene Ree ne 20 9 


The data so far presented have served only to bring to a focus the 
admitted difficulties of diagnosis of subphrenic abscess by comparing the 
diagnostic elements in a group of cases of proven abscess with those in a 
group in which the absence of subphrenic infection was demonstrated. Cer- 
tain individual cases, familiar to every surgeon, only sharpen the focus. The 
actual final diagnoses in the group under consideration reveal that fluid in 
the chest and abscess of the liver most often mimicked the signs of sub- 
phrenic abscess (Table VI). The differential diagnosis between abscess high 
in the liver and subphrenic abscess has appeared impossible to more than one 
observer.*: 1" Of the two cases in which the final diagnosis was undetermined, 
one died of continued sepsis and no autopsy was permitted. The other is 
classified here only for want of a better category. This patient appears also 
in Group I. He was operated upon by the anterior transperitoneal route 
and an anterior subphrenic abscess was drained. He continued to have fever 
up to 103.5° F., and it was feared that a posterior, undrained abscess was 
also present. A posterior extraserous exploration,® 12 days after the anterior 
operation, revealed the posterior portion of the right subphrenic space to be 
free from acute disease. The cause of his fever which continued for 19 days 
longer was never determined, and he ultimately recovered. 
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TABLE VI 


FINAL DIAGNOSES IN CASES PROVEN NOT TO HAVE 
SUBPHRENIC ABSCESS 


(Group II) 


I. Fluid in chest 


I. Simple effusion. . . <a 
2. Empyema 
(a) Simple......... 2 
(b) Interlobar com So 
4 
II. Liver abscess 3 
III. Undetermined* 2 
5 
Total -. 9 


* See text. 


The dilemma presented by the difficulties of diagnosis of subphrenic 
abscess has been met in past years by diagnostic aspiration. Although most 
surgeons condemn this procedure for either its uselessness!® or its danger, 
or both, the need for some positive means of diagnosis is so great that com- 
promises in its use are often suggested. The commonest of these compro- 
mises is the proviso that aspiration be undertaken only if operation imme- 
diately follows.!,4 5 18 If aspiration may cause contamination of a clean 
pleura, which is the danger feared, then it is hard to see how operation, 
immediate or not, can prevent such contamination. Another compromise 
suggested for the same purpose is aspiration by an extraserous route.**»® No 
one has reported on the results of this method. If it is difficult to find a 
subphrenic abscess with a needle introduced directly through the chest, it 
would seem a matter of remote chance if any but the largest abscess could 
be encountered by a needle pushed upward from below the twelfth mb. In 
a word, it is probably sound doctrine to discard without compromise aspi- 
ration for diagnosis of subphrenic abscess. 

In these confusing cases, then, there remains only exploratory operation. 
but exploratory operation cannot be accepted as a proper means of diagnosis 
unless it can be shown not to entail a prohibitive risk. There is nothing 
in the literature that throws any light on risk in the type of case which 
may simulate subphrenic abscess. Russell,!’ Schwartz,!* Doherty and Row- 
lands,’ Ochsner and Graves,? Janz,’ and Overholt and Donchess’® all sug- 
gest the propriety of the procedure. None except Doherty and Rowlands? 
report failure to find abscess at operation; and their report is limited to 
the statement that they have three times operated with negative findings. 
\nalysis of the mortality in nine negative explorations should offer evidence 

to the propriety of diagnostic operation. 

The crude hospital mortality of this group is 55.5 per cent (Table VII), 

figure which at first glance would tend to discredit exploration. However, 
apparent causes of the deaths of these patients, proven at operation 
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in one case and at autopsy in two cases, are conditions which in themselves 
carry a high mortality. Moreover, the interval between exploration and 
death in four out of five cases, @.e., 11, 17, 51 and 18 days respectively— 
suggests that in each instance the patient died of the disease for which 
operation was wrongly undertaken and that the operation could have had 
little to do in determining the fact of death, although it might have hastened 
to an indeterminate degree the time of death. In the remaining case, 
the interval between exploration and death was only three days. Here we 
cannot absolve the operation from apparent blame, even though in_ this 
instance it demonstrated that the patient was suffering from a disease almost 
certainly fatal in itself. It must be remembered that all these patients were 
extremely ill, suffering from multiple pathologic conditions (Tables II] 
and VI), and that the operations were regarded in several instances as 
desperate remedies. Although figures of the present magnitude are of no 
final significance, they suggest that exploration of the subphrenic space has 


had surprisingly little apparent effect on the death rate. 


TABLE VII 


CAUSE OF DEATH AND INTERVAL BETWEEN OPERATION AND DEATH 
IN CASES EXPLORED WITHOUT FINDING ABSCESS 


(Group IT) 


I. Mortality 


Total negative explorations...... eT re er eee Tere Pee 9 
EMIT MRREURE rus ee oy ng Site vio ss SESE ove fein eee owe eb at en ot 5 
RN re Pr a 8 As Fees See 4 Re MAS Gn eh Saw ee ree en 55.5% 


II. Cause of Death. Interval between exploration and death, and method of final diagnosis 


Days between Final 
Exploration Diagnosis 
Cause of Death and Death by 
Liver abscess, multiple.......... fas 2 Operation 
Liver abscess, multiple............. II Autopsy 
Pneumonia and empyema............ 17 Autopsy 
Pulmonary embolus............ pects 51 Clinical 


Undetermined (continued sepsis)... ... 18 

No attempt is made to correlate the types of operation employed in this 
series with the mortality, as the methods are too diverse among so few 
cases. As experience has grown both with operation for actual subphrenic 
abscess and with exploration for stpposed subphrenic abscess, opinion has 
become crystallized that the principles enunciated by Nather and Ochsner* 
are sound—namely, the employment of local anesthesia and the extraserous 
approach. It is believed that only adherence to these principles will justify 
exploratory operation under any circumstances. 

CoMMENT.—In a general discussion of the place of exploration in the 
diagnosis of subphrenic abscess, the cases in which exploration will be under- 


taken may be profitably divided into three categories: (1) Those in which 
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subphrenic abscess is actually uncovered; (2) those in which the symptoms 
and signs are due to liver abscess, and (3) those in which they are due to 
infection above the diaphragm. In the first category, of course, explora- 
tion becomes therapy. In the second category, a properly placed explora- 
tion may also permit therapy. In a recent case of gunshot wound through 
the liver, included in Group II of this series, in which symptoms, signs, 
and roentgenologic findings were entirely characteristic of subphrenic ab- 
scess, exploration of the subphrenic space, which showed no infection, per- 
mitted drainage of a large solitary abscess of the liver with ultimate recovery 
of the patient. Only the third category, then, offers an important possi- 
bility of doing harm rather than good by exploratory operation. 

In the earlier experience covered by this report both radiologist and 
surgeon were disturbed by the failure to find an abscess when abscess had 
been diagnosed. Confidence in diagnosis evaporated, and the present study 
resulted. From it the conclusion has been reached that a salutary lack of 
confidence in diagnosis must remain as the normal approach to these diff- 
cult paraphrenic problems. Regret is experienced if exploration is nega- 
tive, but such an outcome is no longer shocking. The recognition of ex- 
ploratory operation as a relatively safe court of final diagnostic appeal has 
furnished a sense of assurance in the approach to problems of infection in 
the region of the diaphragm that neither clinical methods nor roentgenologic 
evidence can furnish. It should be emphasized that exploration is justified 
only as a court of final appeal; but it should further be emphasized that 
appeal to that court need not be too long delayed.’° 

It is generally agreed that one great cause of failure to diagnose sub- 
phrenic abscess is failure to think of it as a possibility. In four of the five 
cases of proven subphrenic abscess in which diagnosis was not made, the 
possibility was not considered. If one is on the alert for subphrenic abscess, 
arlier operative treatment on the average should result, and mortality should 
thereby be lowered. By the same token, a greater number of negative ex- 
plorations should be performed. It is too much to assume from the figures 
presented herein that the low operative mortality in proven abscess (23.5 
per cent), and the relatively large number of negative explorations, bear 
any relationship to each other. It is suggested, however, that larger sta- 
tistics might well demonstrate such a relationship. 

Finally, it may be repeated that there is no way accurately to compare 
the present unquestionably poor diagnostic record with experience at other 
clinics. Every commentator emphasizes the difficulty of diagnosis, but no 
commentator has heretofore attempted to measure the difficulty by reporting 
errors as well as successes. The question is presented in the hope that 
this confession may lead to further studies of the same nature. It is further 
hoped that the percentage of correct diagnosis in other hands may prove 
to be greater than the slightly better than 50 per cent reported here (Table 
I). Even if it is considerably greater, there will certainly remain cases 
in which exploration must be undertaken in the absence of positive diag- 
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nosis; and there will probably remain cases in which a positive diagnosis 
is proved by operation to be fallacious. In conclusion, it is hoped that 
the place of exploratory operation under such circumstances may receive 


more adequate discussion than has heretofore been accorded to it. 
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Discussion.—Dr. Howarp LiLtieNtHAL (New York): I feel that 
subphrenic abscess comes under the head of thoracic surgery, as well as 
abdominal surgery. I should like to say a word about the matter of diag- 
nosis, particularly in relation to the induction of pneumoperitoneum, fol- 
lowed by a roentgenologic examination in the upright position. You will 
find that there will be an era of transparency above the liver and below 
the diaphragm, which you can make out if there is no abscess. If there 
is an abscess this transparent area will be absent and, also, if the patient 
has pleurisy, which is common enough, suppurative or not, on account of 
the presence of the subphrenic abscess, you will be able to establish the 
probable diagnosis. On the contrary, if there is a sacculated low empyema, 
a supraphrenic empyema, then the air bubble will be an almost positive proof 
that no subphrenic abscess is present. 

I feel very strongly concerning the technic of operation. You have 
heard what both Doctor Lehman and Doctor Ochsner have said against a 
transverse approach. As a thoracic surgeon, I believe that the simplest 
and perhaps the safest method is a transthoracic approach by the following 
method: The patient is prone with a bulky pillow under his belly, so that 
his pelvis is high and his head down. This tends to force the lower pleural 
layers together. It is known as Elsberg’s position. One then makes a 
resection, say, of the ninth or tenth rib—I usually resect the ninth rib- 
a fairly long piece under local anesthesia, and enter the pleura, deliberately, 
without any danger of invading the subphrenic space. The external layer 
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of the pleura is then sutured to the internal layer of the pleura—not the 
visceral pleura. After that has been done, and a piece of gauze laid over 
the suture line, the pleura-covered diaphragm is very clearly seen, and one 
is perfectly safe in undertaking aspiration. You will not only ascertain 
whether or not there is a subphrenic abscess, but whether or not there may 
be a liver abscess with or without subphrenic pus. If one does not find 
anything by aspiration, he may be quite sure pus is present; personally | 
have no hesitation in incising the di: iphragm. ae is a simple enough thing 
in these circumstances to suture this incision if desired, and I believe that 
I have saved patients who probably would not have been saved had the 
exploratory operation proved negative in spite of the presence of abscess. 


Dr. Epwin Beer (New York): As a diagnostic aid in obscure cases 
of suspected subphrenic abscess, it seems to me we have all forgotten Carelli’s 
work on perirenal insufflation. We are studying the possibility of recog- 
nizing these subdiaphragmatic closures by exudate and abscess by this method, 
having found that these perirenal insufflations with air, carbon dioxide, or 
oxygen outline not only the kidneys and the adrenal gland in most cases, 
but fill out the spaces directly under the diaphragm. I would, therefore, 
recommend this procedure for diagnostic trial. I think we are going to 
have some very satisfactory results to report. 


Dr. ALTON OCHSNER (New Orleans): It is indeed gratifying to learn 
that exploratory operations are being used for subphrenic infections. Sev- 
eral years ago, in studying this problem, I reviewed the literature and found 
that the average length of time following the initial infection was approxi- 
mately four months. It varied from a few weeks to over 14 months. 

It is only by the exploration of the subphrenic space that one can drain 
a subphrenic abscess early enough. I think it is important to stress that 
in the subphrenic space, as elsewhere in the body, infections occur which 
subside spontaneously. We very frequently make a diagnosis of subphrenic 
infection. in which we feel that the infection has subsided spontaneously 
under conservative therapy, and it is only after observation of these patients 
for a period of a few days or possibly a week or more that we feel justified 
in exploring the subphrenic space. 

Doctor Lehman has referred to the diagnostic sign of persisting tender- 
ness. In cases of subphrenic space infection following appendicitis we have 
found the persistence of tenderness over the right twelfth rib to be the 
most important diagnostic sign. This is usually elicited only on deep, firm 
pressure, and not by superficial pressure. 

I want to subscribe also to the lack of danger of exploration, if the ex- 
ploration is done extraserously. In our own clinic we have explored five 
of these patients and have not found abscesses. Two of them have subse- 
quently died, both from liver abscesses, which were not recognized. The 
others have gotten well spontaneously of an undetermined infection. 


Dr. Epwin P. LEHMAN (University, Va.) closing: Doctor Ochsner and 
I have had a good many arguments about the diagnostic importance of ten- 
derness over the subphrenic space, particularly over the twelfth rib behind. 
Our experience has been that this finding is not as useful as he feels that 
it is. It seems to me that, if tenderness is absent in a number of cases in 
which proven abscess is present, and present in a number of cases in which 
there has been no abscess, as shown in the material presented, it is difficut 
to base a diagnosis of subphrenic infection upon this sign. 
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An interesting case in point was that of a boy who had a spreading peri- 
tonitis from appendicitis who was treated conservatively, and localization 
followed. The abscess was drained, and his temperature came down to 
normal. Two or three days later it began to rise. The first thing thought 
of was subphrenic abscess, and for six days the entire staff searched for 
tenderness over the subphrenic space. On the seventh day tenderness ap- 
peared, and a well-established abscess was drained, which had unquestionably 
been present for nearly a week. It is, therefore, not wise to depend too 
completely upon this sign. 

In regard to the use of pneumoperitoneum in diagnosis as mentioned 
by Doctor Lilienthal, practically all the cases reported were acute cases 
with intra-abdominal infection still active; and we have not used it for 
that reason. Peritonitis will probably prevent its use in the type of case 
favorable for treatment, that is the early case. 

I have had no experience with Doctor Beer’s suggestion. 
































THE CONTROL OF THE HEART BEAT BY THE SURGEON* 
WITH SPECIAL REFERENCE TO VENTRICULAR FIBRILLATION OCCURRING 
DURING OPERATION 
CuaupE S. Beck, M.D., anp FrepEeriIcK R. Mautz, M.D. 
CLEVELAND, OHIO 


FROM THE LABORATORY OF SURGICAL RESEARCH, WESTERN RESERVE UNIVERSITY SCHOOL OF MEDICINE AND THE 
UNIVERSITY HOSPITALS, CLEVELAND, OHIO 


WE ARE recording observations such as one might make during an opera- 
tion upon the heart. They are of some practical value in the surgery of that 
organ. 

The Effect of Exposure of the Heart—When the heart is exposed at 
operation, the pressure upon the organ is changed from the subatmospheric 
pressure that normally exists in the mediastinum to the pressure of atmos- 
phere. With normal respiratory movements this pressure fluctuates between 
minus 4 and minus 8 cm. of water. When the heart is exposed, this oscillating 
negative pressure is increased to an almost constant atmospheric pressure. 
A definite compression effect is produced by this increment of pressure from 
the atmosphere and is manifested by a corresponding rise in venous pressure, 
a slight transient fall in arterial pressure, and, in some experiments, a measur- 
able reduction in cardiac output.'. The normal heart can tolerate these altera- 
tions without difficulty. The question arises as to whether a failing heart 
can tolerate this compression as readily as a normal heart. We believe that 
a failing heart may not be able to do so. We know of two instances in which 
death occurred after the mediastinum was opened, and it is probable that 
atmospheric compression was the “final straw” that stopped the heart. 

What is the effect of exposing to the atmosphere a heart that is already 
compressed as by a scar or by fluid in the pericardial cavity? Naturally, the 
total compression becomes the sum of the two factors. For example, let us 
consider a heart that is compressed by a scar to the extent of 40 cm. of water. 
When the mediastinum is opened at operation, the compression rises to a 
mean pressure of about 40 plus 6cm. The compression has moved up closer 
to the fatal limit. This increment of compression must be tolerated until the 
scar is removed. Fortunately, this part of the operation is usually of brief 
duration. 

It is interesting to note the effect of air pressure in our patients who were 
operated upon. Our anesthetist, Mrs. Gertrude Fife, has attempted to deter- 
mine alterations in blood pressure at the moment the mediastinum was opened. 
Fourteen patients with coronary sclerosis who were operated upon for the 
purpose of establishing a new blood supply to the myocardium were analyzed. 
Seven of these showed a fall of 10 to 35 Mm. of mercury in systolic pressure, 
three showed a fall of 4 to 10 Mm. and four showed no change. Seventeen 
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patients who were operated upon for compression scars were analyzed in this 





respect. Fourteen of these patients showed a fall in systolic pressure rangi 





from 10 to 60 Mm. of mercury and a fall in diastolic pressure varying from 
5 to 40 Mm. of mercury. Three patients showed no demonstrable alteration 
in pressure. The average fall in the compression group was 33 Mm. in the 
systolic pressure and 13 Mm. in the diastolic pressure. In the compression 
group the blood pressure returned to its former level in two to ten minutes. 
On the basis of these observations, it is interesting to note that the effect of 
atmospheric compression is more pronounced in the patients who are suffer- 
ing from chronic compression than it is in the patients without compression 


of the heart. 
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Cuart 1.—The effect upon arterial tension CuHart 2.—The effect upon arterial pressure 
produced by local pressure applied to the right produced by torsion of the heart. Signal magnet 
ventricle. Signal magnet indicates local pres indicates torsion, time in seconds. Note the 
sure, time in seconds. sharp initial recovery followed by a delayed re 


covery in pressure. 


Manipulation of the Heart-—The various manipulations to which the 
heart is subjected at operation can be classified under local pressure, angula- 
tion from its normal axis, and torsion on its long axis. These displacements 
are produced in the dissection of scars from the heart, in the suture of cardiac 
wounds and in our operation of placing grafts upon the myocardium. 

Local pressure may be regarded as a form of local compression. It may 
be produced by a finger, spatula or retractor on the heart. The walls of the 
two auricles readily yield to pressure from without because the pressure in 
the auricles is low. The right ventricular wall also is readily inverted. The 





capacity of each of these three chambers is easily reduced by pressure from 
the outside. The effect is shown by a rise in the venous pressure and a fall in 
the arterial pressure (Chart 1). As would be expected, the left ventricle 
resists local pressure much better than the other chambers do. Local pressur 
is also deleterious when it is applied over a coronary artery and can produc: 
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extrasystoles, tachycardia or ventricular fibrillation. We observed these re 
actions in experimental animals and in patients. 

Angulation of the heart is possible in three directions. The heart is not 
angulated posteriorly at operation, although the entire heart seems to fall 
somewhat posteriorly when-the mediastinum is opened at operation. Angula 
tion to the left or right or lifting the heart from its bed produces a rise in 
venous pressure and a fall in arterial pressure. These dislocations are en- 
countered in the dissection of scars from the heart. Dislocation to the left by 
retraction on the right ventricle produces great drops in arterial pressure and 
it is especially harmful. These angulations produce their deleterious effects 
by interference with blood flow through the great veins at the base of the heart. 
Similarly, torsion of the heart, either clockwise or counterclockwise, interferes 
with the blood flow through the great veins. Torsion is encountered in the 
dissection of scars. We have pro- 
duced it most commonly in traction 
upon the scars adherent to the right 
lateral aspect of the heart. With a 
left parasternal approach, exposure of 
the right lateral surface is rendered 
difficult because of the sternum. We 
rotate the heart somewhat to get this 
exposure. This manipulation is dele- 
terious and must not be prolonged 
(Chart 2). 

It is of interest to note that a pull 





Cuart 3.—The effect upon arterial pressure 
produced by a strong traction applied to the apex 
and exerted in the long axis of the heart. Signal 
magnet indicates traction, time in seconds. 0 
significant change is produced. The result ob 


upon the apex in the long axis of the 


heart is not deleterious to the circula- 
' ee a tained in this acute experiment is in agreement 
ton (Chart e) ). with the results of recovery experiments. Dila 
tation, hypertrophy and failure of the heart ¢ 
not occur after the heart has been attached to 
the diaphragm. 


These deleterious responses by the 
heart produced by surgical manipula- 
tions should be heeded by the surgeon. If they are disregarded, the arterial 
pressure vanishes and the heart rate becomes irregular and rapid. Auricular 
fibrillation and finally ventricular fibrillation develop. These serious compli- 
cations can be avoided by giving the heart frequent rest periods. In these 
periods of rest the operation is stopped and the operative field is protected 
by a moist pack. The response of the heart to periods of rest is shown in 
Chart 4. In our operating room organization these rest periods are deter- 
mined by our cardiologist, Dr. Harold Feil. We believe that rest periods are 
of very great importance for success in cardiac operations. 

Surface Stimulation—The heart may receive many abnormal stimuli dur- 


17 
| 


g the course of an operation. These mechanical stimuli coming from the 
surface of the heart are not effective during systole, which is the refractory 
period of the heart beat, but many of them are effective during diastole. Each 
extrasystole is followed by a compensatory pause. One extrasystole with 
its compensatory pause produces a momentary drop in arterial pressure. It 
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has been our experience that these stimuli sent in over a period of minute 
seriously affect the heart. Irregularities, tachycardia and low arterial pressu 
result. 

Experimentally, ventricular fibrillation and auricular fibrillation have been 
produced by showers of stimuli sent in by surface dissection. These same 
reactions have been seen at operations on the human heart, and the surgeon 
and assistants should be on the alert to note them. 
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CuHart 4.—Response of arterial pressure during the resection of a compression scar. 
Note the beneficia! effect of rest periods. 


These deleterious reactions from surface stimuli can be controlled in 
several ways. One suggestion is to avoid producing the stimulus by touching 
the heart as little as possible. Another suggestion is to give the heart frequent 
rest periods during the dissection. Another method for the control of reac 
tions produced by surface stimulation is by the use of procaine or metycaine 
applied to the surface of the heart.2. Two cubic centimeters of 5 per cent 
procaine hydrochloride applied to the surface of the auricles and ventricles is 
effective in anesthetizing the surface of the heart and blocking the entrance 
of stimuli. After procaine or metycaine has been applied to the epicardium, 
surface stimuli are no longer effective in producing extrasystoles. The drug 
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quiets the heart rate very effectively. Indeed, it can abolish auricular fibril- 


lation when appplied locally over the auricles (Chart 5). It is also effective 
in preventing ventricular fibrillation. \We do not mean to imply that the 
ventricles cannot be thrown into fibrillation after its use, but we have shown, 
repeatedly, that a minimal stimulus that throws the normal ventricles into 
fibrillation is not effective after the use of procaine. Metycaine acts much 
as procaine, but is stronger and more toxic. One cubic centimeter of a 10 per 


cent solution of metycaine can be safely used. The action of these drugs is 


CuHart 5.—Arterial pressure in an interesting experiment. At 1 the ventricles 

were sent into fibrillation by a faradic current. At 2 manual massage of the ventricles 

was carried out. Massage produced a blood pressure which ranged from 40 to 60 Mm. 

of mercury, which preserved the viability of vital structures. At 3, 4, and 5 an_elec- 

tric current was sent through the heart for the purpose of stopping fibrillation. These 

shocks failed. Massage was continued. At 6 procaine was applied to the heart and at 

7 another electric shock of the same strength was sent into the ventricles. This was 

successful. Note the hypertension produced by the anoxemia. The heart beat is irregu 

lar, the auricles continue to fibrillate. At 8 metycaine was applied to the heart and at 

9 auricular fibrillation ceased. 
not unlike the action of potassium chloride upon the heart. However, pro- 
caine or metycaine is more effective without producing the dilated, flabby 
heart such as results from the use of potassium chloride. 

Ventricular Standstill—W hen the pumping action of the heart ceases and 
the arterial pressure disappears, the ventricles either come to a complete stand- 
still or they go into incodrdinated fibrillary twitchings for a while before every 
vestige of movement disappears. The fibrillary movements of the ventricles 
may continue over a period of 15 to 50 minutes (average 24 minutes) in the 
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anesthetized dog.* Each of these phenomena, ventricular standstill and fibril- 
lation, means death unless something is done to restore a coordinated heart 
beat. 

We have had ventricular standstill develop in one human patient during 
an operation on the heart. A compression scar was being dissected from the 
heart when suddenly the heart stopped. A few moments passed without 
recovery. Manual massage of the ventricles was carried out and in a few 
moments the ventricles began to contract again. The heart continued to beat; 
the operation was completed and the patient recovered. During the past 12 
years we have seen ventricular standstill develop in an uncounted number 
of dogs. Restoration of the heart beat with recovery occurred as a routine 
with cardiac massage and the use of epinephrine. Epinephrine may be given 
in two ways when the heart is exposed. We usually drip I cc. of a 1 to 1,000 
per cent solution on the surface of the heart. If this is not effective in a 
minute or two, I cc. of the solution in 10 cc. of physiologic solution of sodium 
chloride is injected directly into the right ventricular cavity. Gentle massage 
is continued about 40 to 50 times per minute. When the epinephrine gets into 
the coronary arteries and into the myocardium, the heart as a rule begins to 
beat. Instead of the restoration of a normal rhythm, the ventricles may be 
thrown into fibrillation, and when this occurs, an additional problem must be 
overcome before restoration of the heart beat is possible. Large doses of 
epinephrine may be responsible for the fibrillation. However, recovery from 
standstill is almost always possible when it occurs experimentally at the 
operating table. 

It is well known that ventricular standstill is the usual mechanism under- 
lying the transient syncopal attacks of heart block. It is also produced by 
vagus stimulation. When the ventricles come to a standstill as a result of 
disease—pneumonia, myocarditis, etc_—restoration of the heart beat by mas- 
sage and epinephrine may be only transient or impossible. In recent months 
we have been having a new experience with ventricular standstill brought 
about by the use of procaine and metycaine applied directly to the heart. This 
will be discussed under ventricular fibrillation. 

Ventricular Fibrillation—Ventricular fibrillation is characterized by in- 
coordinated contraction of individual muscle fibers, and the fibrillating ven- 
tricles are totally ineffective in expelling blood. In our experience, when 
it occurred in the dog it was always fatal and it always terminated our experi- 
ment. In the cat the fibrillating ventricles may recover a normal rhythm 
spontaneously. In man ventricular fibrillation is fatal, or almost always fatal. 
It occurs in a number of conditions. In electrocution the ventricles as a rule 
go into fibrillation. Experimentally an alternating current applied to the 
heart readily sets up fibrillation (Chart 5). It is curious that a very strong 
current may pass through the body and produce ventricular standstill. Spon- 
taneous recovery may take place and the ventricles may not go into fibrillation. 
Mechanical stimulation of the heart can produce ventricular fibrillation as 
can electrical stimulation. We have produced it repeatedly by mechanical 
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stimuli in our experimental work. Stripping the epicardium from the heart 
can produce it. 

Ligation of a coronary artery can produce ventricular fibrillation. In our 
experience, it always occurred when the common left coronary artery or the 
left circumflex artery was ligated, and it usually but not always occurred when 
the descending ramus of the left common artery or the right coronary artery 
was ligated. It always occurred when four or five peripheral branches of 
the coronary arteries leading to any , art of the myocardium were ligated. In 
patients with coronary sclerosis and angina pectoris, ventricular fibrillation is 
the usual cause of death. Contusion of the heart muscle in dogs as well as in 
human patients can initiate ventricular fibrillation. Retraction of the dog’s 
heart can produce fibrillation. Chloroform anesthesia can induce it in the 
human being. In general, two sets of conditions bring about ventricular 
fibrillation. One is electrical or repeated mechanical stimuli sent in from the 
surface of the heart; the other is localized ischemia or anoxemia of the heart 
muscle. It is an interesting point that localized anoxemia seems to be more 
conducive to ventricular fibrillation than generalized anoxemia of the heart 
muscle. A localized area of anoxemic muscle, such as is produced by a con- 
tusion or by coronary occlusion (either experimental or in coronary disease ), 
seems to become the focus for impulses that spread over the ventricles and can 
produce fibrillation. Such an area of ischemic heart muscle acts not unlike 
a trigger zone. When the entire heart muscle becomes poorly oxygenated its 
property of rhythmicity is not so readily destroyed as when the ischemia is 
localized. Generalized ischemia of the heart may be followed by ventricular 
standstill instead of fibrillation, although the latter may occur. 

Ventricular fibrillation occurs in many of the sudden cardiac deaths. Sur- 
geons sometimes see it at the operating table. It has occurred during the use 
of the electric cautery, especially if the cautery is used near the heart. It may 
occur suddenly during the early stage of anesthesia.t We have had it develop 
in three patients and perhaps it developed in a fourth patient. A brief record 
of these experiences is appended. 


ABBREVIATED OPERATIVE CASE REPORTS 

Case 1.—Operation for chronic cardiac compression due to generalized scar tissue 
around the heart. In dissecting the scar from the heart, each pleural cavity was opened. 
Positive pressure was applied by the anesthetist to inflate the lungs. The heart suddenly 
stopped beating. Massage and epinephrine did not revive the heart. The electro- 
cardiogram taken at the time showed ventricular fibrillation. When this operation was 
performed, we were not prepared to take care of ventricular fibrillation as we are now. 
This patient, we believe, could have been saved. 

Case 2.—The same type of operation was being carried out. As the scar was being 
dissected from the region of the descending ramus of the left coronary artery, the heart 
suddenly lost its codrdinated rhythm and its motion became incodrdinated. The dissection 
was immediately stopped and the heart spontaneously became rhythmic again. The 
electrocardiogram proved that the ventricles actually fibrillated. This is one of the few 
cases of ventricular fibrillation in man that recovered. The operation was completed and 
he patient is now living. 

Case 3.—Contusion of the heart had occurred in a steering wheel accident. Dilata- 
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tion and failure of the heart occurred several weeks later. The ventricles suddenly went 
into fibrillation. The heart was quickly exposed. An electric shock was sent through 
the heart and the heart was massaged. Recovery was impossible. Mural thrombi were 
present in the right and left ventricular cavities. Pulmonary emboli were also present 
The heart suffered severe intrinsic damage and this might have accounted for the failure 
of the method to restore rhythm. Procaine and metycaine were not used. 

Case 4.—This patient had chronic cardiac compression from a generalized scar. The 
compression as measured by the venous pressure was 45 cm. of water, the highest degree 
of compression in our series of cases. It was of long standing and the heart necessarily 
had undergone a marked degree of atrophy of disuse. The scar was easily resected with- 
out complication. The atrophic heart was able to pump its increased quota of blood and 
was able to perform its increased quota of work for eight hours after operation. Then 
it suddenly ceased to function. The house officer was with the patient at the moment the 
circulation ceased. He took down the dressing and observed waves of movement over the 
soft precordium, which he interpreted as coming from ventricles that were fibrillating. 
We have no electrocardiographic record in this patient to show ventricular fibrillation. 
It does not make any difference whether the ventricles fibrillated or whether they came 
to a standstill. In either event, we believe that this heart could be revived today by the 
application of methods that we have acquired. The work load should have been reduced 
by venesection so that after the normal rhythm was restored the atrophic heart could 
carry on. 

Methods for the Control of Ventricular Fibrillation—The physiologic 
studies carried out on this subject are most interesting. The reader is referred 
to the splendid work of Hooker® and of Wiggers® and of their respective 
associates. We should like to present a historical review of the subject and 
give proper credit for the various advances that have been made, but we are 
unable to do this in this communication. We can give only a few generaliza- 
tions on the subject. The physiologists have contributed two methods for 
defibrillation of the ventricles. One method consists of bringing the heart to 
a complete and absolute standstill with solutions of potassium chloride and 
then bringing about restoration of normal rhythm by solutions of calcium 
chloride. The researches centered chiefly on concentration of solutions and 
on methods of administration. Wiggers emphasized the importance of mas- 
sage in the method. The purpose of these studies was to make the method 
practical so that it might be applied to resuscitate people who had been acci- 
dentally electrocuted. Realizing that the circulation ceases as soon as the 
ventricles are thrown into fibrillation, one can appreciate the requirements of 
success. One requirement is immediate application, i.e., within three to five 
minutes after the electrocution. Insofar as we know, the method has never 
been successfully applied to a human being. We gave the method a trial in 
the laboratory and were not sufficiently impressed with the results to see much 
in the way of practical application even with the heart exposed in the operating 
room. 

The potassium calcium method was rather suddenly superseded by another 
method. This method consisted of stopping the fibrillary movements by send- 
ing an electrical current through the ventricles and then restoring the normal 
rhythm by massage, a method that was described, in 1899, by Prevost and 
Battelli.? This method was seen to be superior to the other. In a study of 
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this method, Hooker, Kouwenhoven and Langworthy® recorded nine failures 
and 13 successful results, seven of which were transient so that there were 
only six successful experimental results of a permanent nature out of the 22 


experiments. Wiggers subsequently reported 40 successful results out of 


47 experimental attempts and makes the point that massage is important 
before the application of the shock rather than after. We tried the method 
in the laboratory and found it to be successful in about half of the experi- 
ments. We equipped ourselves so that we could use it on the human heart 
if it should be necessary at the time of operation. A new development then 
took place in our laboratory, which has made the method uniformly successful. 
Our failures with the procedure were due to the fact that we could not always 
stop fibrillation with the electric shock and fibrillation must be completely 
stopped before one can hope for success. 

It was shown by Mautz? that procaine or metycaine applied directly to the 
heart reduced the irritability of the myocardium very decidedly and that 
either of these drugs together with the electric shock could uniformly stop 
ventricular fibrillation. Therefore, we now have a method which in our 
hands is uniformly successful. We believe that the surgeon should be equipped 
to use this method. It might come to be applied not only to meet the emer- 
gencies occurring during operations upon the heart but also for other sudden 
deaths occurring with the chest open. It might find application in any sudden 
death. We have in mind anesthetic deaths, especially from chloroform, and 
sudden deaths such as occur in status lymphaticus. Perhaps the method can 
be used in resuscitation of the heart after removal of a pulmonary embolus. 
The obstacle to success in pulmonary embolectomy is not so much the removal 
of the embolus and suture of the pulmonary artery as the revival of the heart 
beat. We believe that a practical development will be made along these lines. 

Our Procedure for Defibrillation of the Ventricles—(1) Adequate aera- 
tion of the lungs. This is possible only through an intratracheal tube and 
intermittent insufflation with air and oxygen. ‘This is the first step to be 
taken and requires preparation and an apparatus. We routinely use an intra- 
tracheal tube during our operation of grafting a vascular bed upon the myo- 
cardium in patients with coronary sclerosis, so that if ventricular fibrillation 
should occur, the problem of aerating the lungs is immediately taken care of. 
The adjustment of the apparatus for aeration must be perfect. 

(2) Exposure of the heart and massage of the ventricles about 50 times 
per minute. This will raise arterial pressure to 40 or go Mm. of mercury 
(Chart 5). It must not be so vigorous as to bruise the myocardium. The 
central nervous system is now being oxygenated and reflexes return. Restora- 
tion of the coronary circulation brings oxygenated blood to the myocardium. 
Restoration of circulation with oxygenated blood to the brain and to the 
myocardium is essential. As long as it is carried out, recovery is a possibility 
even though the ventricles continue to fibrillate. It is possible to continue 
this artificial circulation over a period long enough to wash out an overdose of 
anesthetic and long enough for drug effects to disappear. Thus procaine or 
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metycaine may keep the heart at standstill while epinephrine might precipitat 
ventricular fibrillation. These drugs gradually lose their effect as massage is 
carried out. Before the next step is taken two things must be accomplished 
by the massage. First, the dilatation of the heart must be overcome com- 
pletely. This is important for success because a dilated heart is prone to keep 
on fibrillating. Secondly, the heart must have a good color. A cyanotic heart 
is also prone to keep on fibrillating. When both of these objects are accom- 
plished by aeration and massage, the heart will show slow and coarse fibrillary 
movements. 

(3) An electrode, preferably of silver, measuring about 25 square cm. 
in area, is placed on each side of the heart and an electric current 1s sent 
through the ventricles. The electrodes need not be padded to prevent burning 
if there is a large area of contact with the heart. The current is ordinary 
alternating current of 60 cycles and I to 1.5 amperes.* The duration of the 
current is short, from 0.5 to about two seconds. 

(4) If the shock fails to stop fibrillation (Chart 5), the use of procaine 
is indicated. Two cubic centimeters of 5 per cent solution are dripped upon 
the auricles and ventricles. Massage as before until dilatation disappears. 
Electric shock is usually successful in stopping fibrillation. If it is not, 2 cc. of 
procaine in 10 cc. of physiologic solution of sodium chloride are injected into 
the right ventricular cavity. Massage until dilatation disappears. Electric 
shock now will stop the fibrillation routinely in dogs. 

(5) Every vestige of fibrillary movement must disappear before there is 
any hope of success. After fibrillation has been abolished and the heart is at 
a standstill, massage is used. This usually starts a coordinated rhythm. At 
this place in the procedure, epinephrine may be useful. 

(6) After using procaine or metycaine upon the heart, ventricular fibril- 
lation may be converted into ventricular standstill by the current without 
restoration of any signs of contractility. In this event massage is continued 
and a solution of calcium chloride is injected into the right ventricle. Wiggers 
used 5 cc. of a 5 per cent calcium chloride solution and 0.1 per cent heparin 
injected into each ventricle. Hooker and his associates used a weaker solu- 
tion, 0.046 per cent calcium chloride in 0.9 per cent sodium chloride solution 
containing heparin and epinephrine. This solution was injected under pres- 
sure into the central end of a carotid artery. Arterial injection is not practical 
on a human patient. Should there be occasion to resort to the use of calcium 
chloride on the human heart, we would inject 5 or 10 cc. of I per cent solution 
into the right ventricular cavity and repeat this if it were necessary. 

It is needless to say that throughout the entire procedure, massage of the 
ventricles is absolutely necessary to preserve the viability of the brain and the 


myocardium. We have succeeded in reviving hearts that were in ventricular 


*“With electrodes applied directly to the heart, currents of 0.4 ampere for five 
seconds will cause fibrillation and currents of 0.8 ampere or more will stop fibrillation. A 
current of 0.8 ampere will not induce fibrillation and a current of 0.45 ampere will not 
stop fibrillation.” Quoted from Hooker, Kouwenhoven and Langworthy.® 
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fibrillation or standstill for periods as long as 30 minutes. During this entire 


period an arterial pressure was maintained by massage of the heart. We have 


been using this method of defibrillation for several months, and during this 
period we have fibrillated and defibrillated about 50 hearts with no failures. 
Many of these were done for purposes of demonstration to visitors during the 
course of an operation carried out for another purpose. The dogs survive 
and show no effects of it. 

Control of Auricular Fibrillation —In our experimental work, the auricles 
sometimes went into fibrillation as a result of operative trauma, such as pro- 
duced by surface stimulation and grasping the auricular wall in a clamp for 
retraction. It was also seen sometimes when the heart had dilated and the 
arterial pressure was low. When the ventricles fibrillated, the auricles might 
or might not fibrillate. Sometimes the auricles continued to fibrillate after 
the ventricles were thrown out of fibrillation by means of procaine hydro- 
chloride and electric shock (Chart 5). We found procaine efficacious in 
stopping auricular fibrillation. The drug is applied locally to the surface of 
each auricle. 

This most interesting observation leads us to consider the possibility of 
treating persistent auricular fibrillation in patients by a surgical method. It 
may be possible to stop persistent fibrillation (in cases that do not respond to 
quinidine or digitalis) by altering the irritability of the auricle by changing, 
in some way, the conduction pathway in the auricles. 

Postoperative Considerations—After operation certain alterations in the 
heart action may be encountered. In the experiments in which the coronary 
arteries were being occluded, tachycardia, auricular flutter, auricular fibrilla- 
tion, ventricular extrasystoles or ventricular fibrillation developed. These 
reactions were carefully observed and it was learned that quinidine sulphate 
given by mouth definitely reduced these irritability phenomena.” Quinidine 
sulphate, in doses up to 30 mg. per kilogram of body weight, in our animal 
experiments, given twice a day, has been found to be of definite value in 
controlling the ventricular tachycardias and presumably has prevented the 
development of ventricular fibrillation in borderline cases in which the myo- 
cardial damage was not too extensive. Our observations on the use of the 
drug support the clinical use of quinidine sulphate in patients with coronary 
thrombosis. We give quinidine as a routine to all patients upon whom a heart 
operation is carried out. A test dose of 3 gr. is given in the afternoon before 
operation. If the patient shows no untoward reaction, 5 gr. are given at 
night, and 5 gr. are given in the morning before operation. If there are 
frequent ventricular extrasystoles after operation, the administration of the 
drug is continued. In one of our patients auricular flutter suddenly appeared 
after operation. In this patient digitalis was given intravenously and the 
flutter promptly disappeared. 

We found oxygen to be beneficial after a heart operation. Our cardiac 
patients are routinely placed in an oxygen tent for several days after opera- 
tion. To the coronary cases we give 300 cc. of 10 per cent glucose intravenously 
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after operation. Intravenous solutions are not given to patients with com- 
pression because we believe an addition to the circulating blood volume may 
embarrass further a heart that is already dilated. It would seem advisable 
in certain cases of compression to reduce the circulating blood volume by 


venesection. Venesection is indicated in patients in whom the heart has 


undergone a marked degree of atrophy of disuse. In conclusion we might 
note that our results insofar as mortality is concerned have definitely improved. 
We have not had a fatality in the last 17 heart operations. 
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ceeur des mammiféres. Comptes Rendus des Séances de L’Académie des Sciences, 
129, 1267, December 26, 1899. 


DiscussiON.—THE PresipENT, Dr. Evarts A. GRAHAM (St. Louis): 
This very beautiful work of Doctor Beck’s, only a small part of which he 
exhibited to us this afternoon, is contributing a very important chapter, I think, 
not only to physiology, but to’ clinical medicine and surgery as well. 

Those of us who are interested in thoracic surgery particularly notice 
some of these deleterious effects on the heart which Doctor Beck has described 
here this afternoon, not only when operations are performed on the heart 
itself, but sometimes, for example, when in performing difficult operations in 
the thorax, particularly in the left thorax, it becomes necessary to get the heart 
out of the way in order to have better exposure. 

I, at least, and I think that probably all of us who do a good deal of work 
in this field, notice occasionally some of these very serious effects which 
Doctor Beck has described. We have likewise noticed that if the operation 
is stopped momentarily, particularly if the retraction is stopped and the heart 
is given a rest period for a few minutes, and if this is repeated from time to 
time, the operation can often be transformed from an exceedingly dangerous 
one, which may prove fatal on the table, to one which will be well tolerated by 
the patient, and from which a perfectly normal recovery may be expected to 
occur. 

[I should like to ask Doctor Beck one question myself before throwing his 
paper open to general discussion, and that is whether or not he ever finds 
fatal cerebral embolism after massage of the heart that he demonstrated this 
afternoon in the moving pictures. 


Dr. CLAUDE S. Beck (Cleveland, Ohio) closing: I can only say, Doctor 


Graham, that we have an uncounted number of dogs in the laboratory whose 
hearts have been fibrillated and defibrillated, and they appear to be normal. 
We have no evidence of cerebral embolus. I must confess that we have not 
looked particularly for emboli, but the dogs are active and they seem normal. 

We have lost three or four patients from ventricular fibrillation. The 
discussion of these patients will be found in the article submitted. 
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TO 


SYMPOSIUM ON CANCER 
Evarts A. Granam, M.D. 


PRESIDENT OF THE AMERICAN SURGICAL ASSOCIATION 

THE committee in charge of the program felt that the developments in 
cancer have been so startling within the last few years, and are still show 
ing promise of developing with perhaps an even more rapid rate, that it 
was decided to devote an entire day to a consideration of cancer, not only 
to its practical therapeutic aspects, but also to some of the newer developments 
concerning the etiology of cancer, which of course are most remarkable. We 
felt that in order to get an authoritative opinion concering some of the more 
recent, practical aspects of cancer, we should like to have some of the out- 
standing world authorities here as our guests. Accordingly, we invited Pro- 
fessor Henri Coutard of the Curie Institute, Paris, and Mr. Geoffrey Keynes of 
St. Bartholomew’s Hospital, London, to come and address us. 
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THE ETIOLOGY OF CANCER IN THE LIGHT OF 
OUR PRESENT KNOWLEDGE 
Joun J. Morton, M.D. 
Rocuester, N. Y. 









FROM THE DEPARTMENT OF SURGERY, THE UNIVERSITY OF ROCHESTER SCHOOL OF MEDICINE AND DENTISTRY, 
ROCHESTER, NEW YORK 









MALIGNANT disease has been recognized and studied since the dawn of 
medical history. Keen observers from time to time called attention to the 
association of cancer with certain occupations. Thus Percivall Pott’ noted 






that cancer of the scrotum occurred in chimney sweeps. Gradually there 





developed a knowledge that some occupations carried a definite cancerous 
hazard for those engaged in them. ‘This list of industrial and occupational 
cancers has grown to quite considerable proportions. Although promising 
leads were thus available from the study of cancer as it occurred naturally 
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a in the human race, the greatest advances in our understanding of the cause 





of cancer came with the experimental production of it in animals. 





Knowledge regarding the cause of cancer came to us from several 






sources. The human family furnished examples of cancer in its natural 





crigins. It gave us evidence of the influence of constitution, race and en- 






vironment. The potency of environmental factors was shown when man 





produced human cancer, unwittingly to be sure, but effectively, in many of 






his occupations. Naturally occurring cancers in many species of the animal 





kingdom added to this information. The artificial transfer of cancer to 






other animals of the same species gave possibilities for controlled observa- 






tions. Hereditary influences could be more easily recorded in selected animal 






strains of known constitution. And finally when cancer could be produced 






at will in various species of animals, a method was provided to test the 





cancer promoting powers of many different substances. 





The attempt to glean from the literature the salient facts regarding the 





cause of cancer is a task which is well nigh impossible for any one individ- 






ual. It presupposes that such an individual be conversant with such diverse 





subjects as heredity, biology, chemistry, pathology, metabolism, radiant en- 





ergy, vitamins, viruses, enzymes and the internal secretions of the ductless 






glands. The limitations imposed by such a formidable array accordingly 
must be taken into account. In addition to this, the possibility that one 
single agency should furnish the cause for the many diverse types of cancer 






is remote. However, the ultimate intercellular change promoted by the 





Me; 


H varied cellular incitants may well be the same type of reaction. 
Inciting Factors ——The cancerous change in the cell may be initiated by 






any different forms of inciting factors. It is possible to classify these 
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vents under three main groups: 
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(1) Physical 

a. Traumatic 

b. Thermic—cold, heat 

c. Actinic—ultraviolet, roentgen rays, radium 
(2) Chemical 

a. Stasis 

b. Simple chemicals 

c. Coal tars 

d. Internal secretions—estrogens, vitamins 
(3) Biologic 

a. Bacteria 

b. Viruses 

c. Helminths 


Combinations of (1), (2) and (3). 


The evidence that these inciting factors may operate in the production 
of malignancy has been gathered (a.) from human occupational cancers” *: + >. 
(Table I); and (b.) from studies on the origin of cancers in the human in 
association with the presence of these physical, chemical or biologic agents; 
(for example, the well known Kangri cancer of the skin of the abdominal wall 
and inner sides of the thighs resulting from burns received in squatting over 
the basket braziers; the betel nut cancer of the cheek in the Far East; the 
liver cancers associated with fluke infestations; the jagged tooth, syphilis 
and cancers of the mouth; the cancers arising in scars and ulcers® * 8; the 
a the role played by 
-13. 


effect of sunlight on the skin® the arsenic cancers!!; 


helminths!” in human tumors; the endocrine factor in breast cancer and 
the estimation of how much weight should be given to single traumas!*) ; and 


(c.) from the experimental laboratories of the world where cancers have been 


produced in various species of animals by diverse carcinogenic agents. 


TABLE I 
INDUSTRIAL AND OCCUPATIONAL CANCERS 


Date 


Occupation 
Chimney sweep 
Copper smelter 
Coal tar distiller 
Miner (cobalt) 


Aniline dye workers 


Roentgen ray workers 
Mule spinners 


Paraffin workers 
Radium dial painters 
Outdoor workers 
Roentgen ray workers 
Radium workers 


Inciting Agent 
Soot 
Arsenic 
Tar, paraffin 
Dust (arsenic, cobalt, 
bismuth (?)) 
Radium emanation (?) 
Fuchsin (?) (probably 
B-naphthylamine, 
possibly benzidine) 
Roentgen rays 


Oil 


Shale oil 

Radium, mesothorium 
Sunlight 

Radiation 


Site Author 


Scrotum 
Scrotum 
Scrotum 
Lung 


Bladder 


Exposed skin 
Hand 
Scrotum 


Skin 

Bone 

Skin 

Lymph nodes 
Bone marrow 


Pott 

Paris 

V. Volkmann 

Harting and 
Hesse 


Rehn 


Frieben 


Southam and 
Wilson 

Scott 

Martland 

Many 

Many 


1775 
1820 
1875 
1879 


1895 


1902 
1922 


1923 
193! 
Years 
Since 
1900 
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Before 1916, the experimental production of cancer in animals was prac- 
tically impossible. Clunet!® is credited with the induction of cancer in rats 
by long exposures to roentgen rays. Fibiger’s'® well known éxperiments by 
which he produced cancer of the stomach in rats which harbored an encysted 
worm parasite also preceded the classical tar painting experiments of the 
Japanese investigators.'* But the investigations of Ichikawa and Yama- 
giwa'? only 20 years ago launched an intensive program of experimental 
cancer research all over the world. In the succeeding 15 years, 700 papers 
appeared in the literature dealing with the production of tumors by tar and 
tar products of unknown chemical formulae. During the same period, can- 
cer was produced by many other different. agents of physical, chemical and 
biologic nature. To select a few of these will serve to emphasize this side 
of the problem. Leitch'® placed human gallstones in the gallbladders of 
guinea-pigs, and cancer resulted after sufficient time had elapsed. Bagg’® 
caused carcinoma to follow stagnation of the breast secretions by repeatedly 
breeding without allowing the mice to suckle their young. This result was 
also brought about by ligation of the nipples. Berenblum*? by successive 
short applications of carbon dioxide snow to the skin of mice had car- 
cinomata develop at the site of injury. This work was confirmed by 
Mansens,”! Roffo,?* Findlay,” Putschar and Holtz,** and Herlitz, Jundell 
and Wahlgren*> were among those who produced carcinomata and _sar- 
comata in rats and mice following long exposures to sunlight or ultraviolet 
light. Daels,2® over a number of years, succeeded in causing sarcomata 
and carcinomata in mice, rats, and guinea-pigs by the introduction of glass 
tubes or collodion covered threads which contained radium solutions or salts. 
Biltris*? placed small amounts of radium element in collodion sacs in the 
liver or kidney of guinea-pigs with resulting sarcomata of the kidney, car- 
cinomata of thé bile passages, and malignant unidentified tumors of the 
spleen. The malignancy of these growths was evidenced by wide metasta- 
sis. Petrov and Krotkina** put both empty and radium containing glass 
tubes into the gallbladders of guinea-pigs and had cancers grow equally in 
the control and radiated groups. Lacassagne** caused sarcomata and car- 
cinomata in rabbits by irradiating by roentgen rays either infected or sterile 
inflammatory foci. Ltidin®® using roentgen rays caused osteogenic §sar- 
comata in adult rabbits. Schtirch and Uehlinger*! used radium needles or 
mesothorium in Vaseline with direct implantation to cause osteogenic sar- 
comata in rabbits. Sabin, Doan and Forkner** succeeded in getting os- 
teogenic sarcomata in rabbits by intravenous injections of radium chloride 
and mesothorium. Bullock and Curtis** produced sarcoma in the liver of 
rats by feeding them the eggs of the cat tapeworm. The malignant tumors 
developed in the fibrous tissue of the cyst walls, the rat serving as an inter- 
mediate host. These sarcomata proved to be very malignant and trans- 
missible by inoculation. This furnished research laboratories with an ex- 


cellent experimental material. Cancers have been noted to arise after long 


continued applications of heat, of simple acids, of simple alkalis. Cancer 
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c. Actinic—ultraviolet, roentgen rays, radium 
(2) Chemical 

a. Stasis 

b. Simple chemicals 

c. Coal tars 

d. Internal secretions—estrogens, vitamins 
(3) Biologic 

a. Bacteria 

b. Viruses 

c. Helminths 
Combinations of (1), (2) and (3). 


The evidence that these inciting factors may operate in the production 
of malignancy has been gathered (a.) from human occupational cancers” * * > 
(Table I); and (b.) from studies on the origin of cancers in the human in 
association with the presence of these physical, chemical or biologic agents; 
(for example, the well known Kangri cancer of the skin of the abdominal wall 
and inner sides of the thighs resulting from burns received in squatting over 
the basket braziers; the betel nut cancer of the cheek in the Far East; the 
liver cancers associated with fluke infestations; the jagged tooth, syphilis 
and cancers of the mouth; the cancers arising in scars and ulcers® 7 5; the 
effect of sunlight on the skin® 1°; the arsenic cancers!!; the role played by 
helminths’* in human tumors; the endocrine factor in breast cancer! ; and 
the estimation of how much weight should be given to single traumas!) ; and 


(c.) from the experimental laboratories of the world where cancers have been 


produced in various species of animals by diverse carcinogenic agents. 


TABLE [| 

INDUSTRIAL AND OCCUPATIONAL CANCERS 

Author Date 
> ~ 
Pott 1775 
Paris 1820 
V. Volkmann 1875 
Harting and 1879 

Hesse 


Occupation Inciting Agent Site 
Scrotum 
Scrotum 


Scrotum 


Soot 

Arsenic 

Tar, paraffin 

Dust (arsenic, cobalt, 
bismuth (?)) 

Radium emanation (?) 

Fuchsin (?) (probably 
8-naphthylamine, 
possibly benzidine) 

Roentgen rays 


Chimney sweep 
Copper smelter 
Coal tar distiller 


Miner (cobalt) Lung 


Aniline dye workers Bladder Rehn 1895 


Exposed skin Frieben 1902 
Hand 


Oil Scrotum 


Roentgen ray workers 


Southam and 
Wilson 


Mule spinners 1922 


Paraffin workers 
Radium dial painters 
Outdoor workers 
Roentgen ray workers 
Radium workers 


Shale oil 

Radium, mesothorium 
Sunlight 

Radiation 


Skin 

Bone 

Skin 

Lymph nodes 
Bone marrow 


Scott 
Martland 
Many 
Many 


1923 
1931 
Years 
Since 
1900 
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Before 1916, the experimental production of cancer in animals was prac- 
tically impossible. Clunet!® is credited with the induction of cancer in rats 
by long exposures to roentgen rays. Fibiger’s'® well known éxperiments by 
which he produced cancer of the stomach in rats which harbored an encysted 
worm parasite also preceded the classical tar painting experiments of the 
Japanese investigators.'7 But the investigations of Ichikawa and Yama- 
giwal? only 20 years ago launched an intensive program of experimental 
cancer research all over the world. In the succeeding 15 years, 700 papers 
appeared in the literature dealing with the production of tumors by tar and 
tar products of unknown chemical formulae. During the same period, can- 
cer was produced by many other different agents of physical, chemical and 
biologic nature. To select a few of these will serve to emphasize this side 
of the problem.  Leitch'® placed human gallstones in the gallbladders of 
guinea-pigs, and cancer resulted after sufficient time had elapsed. Bagg’® 
caused carcinoma to follow stagnation of the breast secretions by repeatedly 
breeding without allowing the mice to suckle their young. This result was 
also brought about by ligation of the nipples. Berenblum*? by successive 
short applications of carbon dioxide snow to the skin of mice had car- 
cinomata develop at the site of injury. This work was confirmed by 
Mansens,”! Roffo,?* Findlay,** Putschar and Holtz,?4 and Herlitz, Jundell 
and Wahlgren*®? were among those who produced carcinomata and _sar- 
comata in rats and mice following long exposures to sunlight or ultraviolet 
light. Daels,“° over a number of years, succeeded in causing sarcomata 
and carcinomata in mice, rats, and guinea-pigs by the introduction of glass 
tubes or collodion covered threads which contained radium solutions or salts. 
Biltris*? placed small amounts of radium element in collodion sacs in the 
liver or kidney of guinea-pigs with resulting sarcomata of the kidney, car- 
cinomata of thé bile passages, and malignant unidentified tumors of the 
spleen. The malignancy of these growths was evidenced by wide metasta- 
sis. Petrov and Krotkina*® put both empty and radium containing glass 
tubes into the gallbladders of guinea-pigs and had cancers grow equally in 
the control and radiated groups. Lacassagne**? caused sarcomata and car- 
cinomata in rabbits by irradiating by roentgen rays either infected or sterile 
inflammatory foci. Liidin®® using roentgen rays caused osteogenic sar- 
comata in adult rabbits. Schtirch and Uehlinger*®! used radium needles or 
mesothorium in Vaseline with direct implantation to cause osteogenic sar- 
comata in rabbits. Sabin, Doan and Forkner** succeeded in getting os- 
teogenic sarcomata in rabbits by intravenous injections of radium chloride 
and mesothorium. Bullock and Curtis** produced sarcoma in the liver of 
rats by feeding them the eggs of the cat tapeworm. The malignant tumors 
developed in the fibrous tissue of the cyst walls, the rat serving as an inter- 
iediate host. These sarcomata proved to be very malignant and _ trans- 
ssible by inoculation. This furnished research laboratories with an ex- 


lent experimental material. Cancers have been noted to arise after long 


itinued applications of heat, of simple acids, of simple alkalis. Cancer 
541 











JOHN J. MORTON Annals of — 


October, 












is claimed to have been initiated by various bacterial agents (Blumenthal, 
Glover ), though this work has failed of confirmation by other expert workers. 





























There has been a great revival of interest in the etiologic factors due 
to the brilliant researches upon the chemistry of the coal tars. Kennaway** 
had worked for several years on the crude pitches, oils, and tars as car- 
cinogenic agents. He concluded that the carcinogenic principle must be 
among the unknown compounds in the coal tar; and that these compounds 
had remained unknown because they were unstable or in only minute quan- 
tities. It was known at that time that several hundred substances had been 
identified in coal tar, though only approximately 100 had been isolated from 
it.35 Accordingly, the chance of selecting the proper agent seemed impos- 
sible. Mayneord had applied the fluorescence spectrum to this problem. 
Hieger, another member of Kennaway’s group, became interested. Kenna- 
way and Hieger published several papers upon the spectra of tars and e 
oils.36 37,38 Jn 1929, a German chemist Clar®® described a method for the ; 





synthesis of 1:2:5:6 dibenzauthracene. Hieger had previously noticed the 
resemblance between the fluorescence spectrum of benzanthracene and _ that 
of one of his carcinogenic fractions of coal tar. Consequently, he was on 
the lookout for pure chemical substances of this nature to test their potency 
as carcinogenic agents. The alert, prepared mind was thus ready to make 
use of the purified chemical substance. When 1:2:5:6 dibenzanthracene 
was painted on the skin in a benzene solution, cancers were produced in 
mice.4® A subcutaneous injection of the same substance in lard caused 
sarcomata in mice and rats.*4 The fluorescence spectra of active carcinogenic 
tar fractions showed bands at wavelengths 4,000, 4,180 and 4,400 angstroms. 
By tracing the appearance of these bands in successive fractional distilla- 
tions and testing the carcinogenic potencies, Cook, Hewett and Hieger* 
were able to identify and isolate 1:2 benzpyrene from the coal tar. The 
numbering has been changed to 3:4 benzpyrene to conform to older usage 
in the literature. This is the only potent carcinogenic compound which has 
been shown to be present in coal tar.** In its first isolation, 1:2 benzpyrene 
represented about 0.003 per cent of the original coal tar pitch. Cook** noted 
that the phenanthrene ring system was common to practically all the car- 
cinogenic hydrocarbons. But more important still, he suggested that this 
chemical group occurred in the sterols, the estrogenic hormones, the male 
hormones, and vitamin D. Many other chemical substances have been tested 
for their cancer producing properties. While certain others have been found 





with varying potencies—triphenyl benzene, tetra-phenyl methane,*? o-ami- j 
ying } ; | 

noazotoluene,*® styryl quinoline,** efc., the benzanthracene group still con- ; | 

stitutes the most important group of carcinogenic chemicals. An excellent 4 ¢ 





presentation of this subject has been given by Cook, et al.*#* Improved 
methods for the synthesis of these potent hydrocarbons have rapidly followed. 

It was a natural step to attempt to produce a cancer-potent chemical as a | 
a degradation product of some normally occurring body constituent. Con- 
sequently when the bile acids were split into cholanthrene, which has proved 
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to be a powerful carcinogenic agent, the possibility of such a natural evolu- 
tion in the human body must be admitted.** 

Even more striking has been the production of mammary carcinoma in 
mice by continued stimulation of these glands by a normal hormone. Leo 
Loeb*® for years has furnished evidence of the effect of the ovaries on 
mammary cancers in mice. His experiments proved that the presence or 
the absence of the ovary determined the frequency of mammary cancer and 
the age at which it appeared. Malignancy was further conditioned by heredi- 
tary factors. Lacassagne®® injected massive daily doses of estrone ben- 
zoate in mice. He thus kept the mammary glands under continuous stimu- 
lation by a physiologic agent. He was able to show a progressive change 
of the breast through various stages to malignancy. This result could also 
be brought about in male mice of a strain in which the females showed a 
high natural incidence of breast cancer. Estrone seemed to act selectively 
on tissue connected with the genital apparatus as it produced changes in 
such other organs as the vagina, uterus and prostate. An exception was 
noted in that the bladder epithelium also showed changes when there was 
retention of urine. This work was confirmed on male mice by Gardner, 
Smith, Allen and Strong.®! When estrin has been applied to the skin of 
mice for long periods, the effects were not on the local skin but on the 
tissues connected with the genital structure—breast, vagina, uterus in fe- 
males, prostate in males.°* A comparative study of other estrogenic hor- 
mones was also carried out by Lacassagne,°* who demonstrated character- 
istic tissue changes in the mammary glands, uterus, prostate and hypophysis. 
Each hormone showed some effects which differed from those provoked by 
the others. The close similarity in chemical structure between the car- 
cinogenic hydrocarbons and the estrogenic substances received also a proof 
of similar physiologic action when it was found that some of these hydro- 


+ An excellent review on estrogenic hormones 


carbons could induce estrus.° 
and carcinogenesis has been presented by Leo Loeb.*® In a comprehensive 
review, Taylor!® claimed that he could find no clinical evidence as yet of 
any specific endocrine dysfunction as a cause for human breast cancer. 
Evidence for the participation of other ductless glands in the genesis of 
cancer has not been so pronounced. It has been known, however, that many 
of these glands have interlocking relationships in the control of growth 
processes. Michalowsky®® furnished indirect evidence of the action of a 
male hormone by the experimental production of teratoma testis in roosters. 
When zine chloride in 5 per cent solution had been injected into the testes 
of his birds, teratomata developed, but only in the spring when the gonadal 
activity was at its height Bagg®* was able to produce teratoma testis at 
any season by stimulating the testis over long periods with hormones from 
the anterior lobe of the pituitary gland. The hormone alone could not bring 
about this effect. Ferguson®* studied a series of human testis teratomata. 
He concluded that it seemed as if the embryonal types required prolan A 
as an essential to growth. On the other hand, when large doses of prolan 
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were used by Zondek, et al.,°° in mice with transplanted Ehrlich mouse cat- 
cers these growths were slowed. A similar retardation of growth was dem- 
onstrated by Duran-Reynals® against the Brown-Pearce rabbit cancer. This 
resulted when the tumor was mixed with a testicular extract—presumably a 
male hormone effect. 

The increased production of hormonal secretions by various tumors of 
the thyroid, adrenal, parathyroid, islands of Langerhans, efc., with demon- 
strable alterations in physiology, focused attention on this phase of the prob- 
lem. Multiple cystic disease of bone has been reproduced experimentally by 
an oversupply of parathormone.*! ®* This condition, however, is merely a 
‘physiologic one which can be reversed by withdrawal of the stimulus. So far 
as I am aware, no malignant tumors have been produced experimentally by 
any of these internal secretions. 

Some recent experimental work upon vitamin factors has been of ex- 
treme interest. Adamstone® destroyed ‘vitamin E in the diet fed to devel- 
oping chickens. There resulted lymphoblastomata involving the heart, lungs, 
liver, spleen, pancreas, and gizzard in a large proportion of the experimental 
animals. In contrast to this, Rowntree, et al.,°4 administered vitamin E to 
white rats in the form of an ether-extracted crude wheat germ oil. After 
1 cc. had been given in the food daily for 116 days, spindle cell sarcomata 
of the abdominal cavity were found. These could be transplanted to other 
animals. The neoplasms grew rapidly and caused death. Repetition of 
this work by Dorrance and Ciccone® showed tumors in 100 per cent, trans- 
plantable in 100 per cent. Other oils and purified wheat germ oil gave 
negative results. Other papers hinting at an indirect effect through the diet 
were written by Watson and Mellanby,®® and Bittner.** The former be- 
lieved that addition of a high proportion of butter induced a fatty condition 
of the skin (agreement with Roffo) ; the latter, simply that improved general 
health caused more animals to live to the cancer age period. 

It has been known for years that viruses can be provocative agents for 
the neoplasms of fowls. In 1911, Rous®* demonstrated that chicken tumor 
No. 1 could be transmitted by a cell free filtrate. Murhpy®® succeeded in 
transferring it with desiccates in the same year. Fowl leukemia was trans- 
mitted by means of cells and cell free filtrates as early as 1908." Since then 
many neoplasms of fowls have been investigated. Over 27 tumors, mostly 
sarcomata, have been studied. Most of the malignant tumors of fowls have 
been found to be transmissible by cell free filtrates and desiccates. Com- 
prehensive reviews on the transmissible tumors of the fowl and on the na- 
ture of viruses have been made by Claude and Murphy“! and Rivers,” 
respectively. Research workers were greatly agitated when these discov- 
eries were first announced. The solution of the puzzle of the etiology of 
cancer seemed to be at hand. But it was not so simple. The mammalian 
tumors did not yield a filterable agent ; the carcinomata, also, did not behave 
well in this respect. 

Recently interest has been aroused again by the discoveries of cell free 
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transmissible papillomata and fibromata in rabbits.™ 7 Rous and Beard* 
experimented with the Shope rabbit papilloma virus. It was found that in 
the course of a few months many of these virus-induced papillomata became 
malignant squamous cell carcinomata. The virus could not be recovered 
from the cancers but evidence of its presence was obtained indirectly by 
serologic tests. When the virus was injected into the blood stream of 
rabbits with tarred ears, it localized and caused both papillomata and can- 
cers to develop at once.*® Berry and Dedrick™ killed the virus of infectious 
myxomatosis of rabbits by heat so that it was no longer effective in pro- 
ducing the disease. They then mixed this inert myxomatous material with 
the benign virus-transmitted Shope fibroma of rabbits and transformed it 
into a malignant myxomatous growth. Recently a filter passing agent was 
shown to be associated with a cancer of the kidney in the leopard frog?*— 
Rana pipiens. 

Evidence that the same cell free transmissible agents in fowls may be 
effective in eliciting a number of different histologic responses has been 
reported by several workers. Oberling and Guérin’ have seen the agent 
of Rous’ sarcoma produce leukemia, as also that for the Murray-Begg 


’ described erythroblastosis and 


endothelioma. Meyer and Engelbreth-Holm*™ 
sarcoma in their animals in response to the same agent. In Furth’s series,*! 
leukosis, sarcoma, endothelioma and fowl paralysis—all due to filterable 
substances—were recorded as following injection of one such agent. Troi- 
sier** showed that the leukosis and sarcoma responses were interchangeable. 
These observations may furnish support to the contention that viruses of 
different types reside harmlessly in the cells of the body much the same as 
bacteria in the intestinal tract. 

It was discovered that tumors in fowls could be induced by the injec- 
tions of coal tar. At once a search was instituted to find out whether these 
chemically induced fowl tumors could be transmitted by a cell free filtrate. 
McIntosh** claimed that he found such a property in the tumors of three 
fowls. Peacock,** in a very careful study on a large number of birds, was 
unable to confirm this. Murphy and Landsteiner,“ and Sturm and 
Murphy*® had previously been unsuccessful. Murphy, et al.,8* obtained 
purified solutions of chicken sarcomata which were cell free and protein- 
free yet carried the active agent. Margaret Lewis** confirmed this work. 
Andrewes*® claimed that the virus might still be present in tar tumors but 
not demonstrable by filtering. He called attention to the fact that occa- 
sionally the Rous virus cannot be filtered; that the Mull-Hill fibrosarcoma 
of fowls was cultivated for three years before it could be filtered; and 
finally he showed that pheasants which had been inoculated with a hitherto 
nonfilterable tar induced sarcoma of the fowl, all developed antibodies which 
would neutralize the virus of Rous sarcoma No. 1. Normal pheasants had 
never demonstrated this ability. Parsons*® believed that she transmitted by 
cell free filtrations a few sarcomata which had been induced in mice by in- 
jection of coal tar hydrocarbons. The whole virus relationship to tumor 
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growth has been a very complex one. Reviews of this subject by Andrewes"' 
and Rous®? should be consulted. 

In contagious lymphosarcoma of the dog all the characteristics of a tru 
tumor have been elicited. It can be transplanted to practically all normal 
dogs by living tumor cells. An agent cannot be separated from the cells. 
The condition can be transmitted by direct contact from the sexual organs 
where it occurs as a primary disease. In this respect it seems to be a highly 
contagious venereal disease. The tumor cells seem to be transferred directly 
to open ulcerating areas.** 

Common characteristics which can be demonstrated from the interaction 
of these inciting agents upon the cell in the production of cancer can be 
summed up briefly as follows: 

Every potentially growing cell can be made to undergo neoplastic change. 
(Ewing first called attention to malignancy as a universal cell potentiality. ) 

Differentiated tissues must first undergo disorganization before acquiring 
growth qualities. ; 

The action of the inciting agent must be long continued and unremitting. 
(The viruses offer an exception to this. ) 

The inciting agent must injure but not destroy the cells. 

The same inciting agent may initiate neoplastic change in different types 
of cells. Depending upon the type of cell with which the agent comes in 
contact, chance appears to be an important factor in the histologic type of 
neoplasm produced.”* 

Species differences in cellular response must be explained by possession 
of cell resistance or cell susceptibility probably on the basis of hereditary 
constitution. 

Carcinogenic action of these inciting factors cannot be explained as 
simply due to chronic irritation. All irritants do not produce cancer. 

Time of action of the inciting factor is important, not age of the animal 
per se. 

Specific endocrine substances seem to have a more pronounced effect 
against the tissues upon which they normally act as a stimulus. 

When there has been a certain summation of action upon the cell, the 


change produced in it proceeds inexorably regardless of whether the inciting 


factor is withdrawn.” 

The inciting factors act upon the cells to set off an intracellular mecha- 
nism which is handed down to all future cell descendants. 

When this mechanism has been provoked the inciting agent is no longer 
necessary. 

The fundamental cause of cancer is an intracellular change which be- 
comes selfperpetuating. 

We will now turn to a consideration of this phase of the problem. 

The Fundamental Change.—All students of the cancer problem agree 
that the inciting agents bring about an intracellular change which is the 
process of importance. It constitutes the malignant change. Although 1 
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has become possible to induce this malignant change at will by an increas- 
ing number of carcinogenic agents, the nature of the malignant change still 
remains baffling. There is nothing which the microscopist can identify with 
certainty as the beginnings of this change. This change from an orderly 
pattern to one without regulation is self-perpetuating. All the cells de- 
scended from those showing the malignant change retain the same qualities. 
They almost invariably reproduce the same histologic structure and breed 
true to type. This has been observed in transplantable neoplasms which 
have been carried in experimental animals for 30 years. Factors which 
bear on the behavior of the cell under impact from the inciting agents may 
be biologic or chemical in nature. It thus becomes necessary to take into 
consideration the effects of the hereditary constitution; the internal cell 
metabolism; changes in the chemical balance which influence cell growth; 
and the virus problem. 

Evidence that the hereditary constitution has a bearing on the cancer 
problem comes from several directions. Existing human cancer statistics 
and records have very little value because of many inherent errors. But 
the accurate study of cancerous families may be of value. This is especially 
true where a study is made of specific organ types of cancer in relation to 
families.°° And when families have a certain sort of tumor which is not 
common, the familial incidence becomes significant.°* It is generally ac- 
cepted that certain tumors have a tendency to appear in certain families. 
Glioma of the retina, multiple neurofibromatosis (v. Recklinghausen), mul- 
tiple cartilaginous exostoses, and multiple polyposis of the intestine are well 
known examples of tumors which have a decided family incidence. The 
list might be extended to cover multiple benign cystic epithelioma, xeroderma 
pigmentosum, and hereditary telangiectases. There are three possibilities: 
(1) That the tumors themselves are inherited—the offspring having the 
neoplasm ab inito. This is exceedingly rare but some congenital tumors 
are known. (2) That a tendency towards the innate condition is trans- 
mitted. (3) That a reduced resistance to those factors causing tumor for- 
mation is handed down.®* The two latter types would probably be referred 
to by most writers as increased susceptibility and diminished resistance. 
According to some geneticists, these terms are really an expression of the 
amount of inciting factors and the length of time through which they act. 
Additional evidence on the human heredity factors can be supplied by a 
study of the neoplasms arising in identical twins.®* 1 | These individuals 
possess the same hereditary pattern. In some cases there have been simul- 
taneous and symmetrical occurrences of similar tumors in each one of the 
pair. These cases furnish striking evidence of the similarity in hereditary 


cell response. In other cases the appearance of the neoplasm in one of the 
pair may be delayed; or it may never arise. Such instances serve to illus- 


trate the importance of inciting or environmental factors in contrast to the 


constitutional ones. 
The most important way to study the factors of cell inheritance is 
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through animal experimentation. Tyzzer!®! and Murray!? were among 
the first to note that spontaneous breast cancers tended to have a familial 
distribution in their stocks of mice. This was confirmed by Leo Loeb and 
Lathrop’? who segregated families of mice in breeding experiments. Maude 
Slye* demonstrated that cancer not only ran in families of mice but that 
a tendency to specific types was definitely inherited by certain strains. She 
concluded that the tendency to develop cancer was a unit recessive character 
handed down in inheritance. Little’®® was the first to insist that strains 
with genetic uniformity be used for this work. These strains could be pro- 
duced by close inbreeding of brother to sister or progeny to parents. The 
variants were in this way reduced and the strains became homogeneous. 
Pedigreed tested strains of high and of low spontaneous neoplasms were in 
consequence available for experimentation. By crossing such strains a hy- 
brid strain was provided which showed a large number of cancers—dis- 
proving the unit recessive character of Slye. Matings of females from high 
breast cancer strains with males from low cancer strains gave hybrids in 
which the females showed spontaneous breast cancer proportional to the 
strain from which the female parents were derived. If the males from the 
same high strain were crossed with low strain females the incidence of 
spontaneous breast cancer in the hybrids was greatly diminished. This 
type of inheritance followed the maternal line and was nonmendelian in 
character. It established the existence of genetic influences outside the 
chromosomes. It has been shown beyond question that in heredity mam- 
mary and nonmammary tumors differ in many important respects. The 
formation of mammary tumors is, to a large extent, dependent upon the 
interplay between constitutional and internal secretory, 1.e., environmental 
factors. There is a definite relationship between the amount of breast 
tissue and the functioning of the ovary as previously discussed in the castra- 
tion experiments of Loeb.®®> This point received a striking confirmation 
in the experiments of W. S. Murray.'°7 He showed that castrated male 
mice of a high female breast cancer strain could be made to develop cancer 
of the breast when ovaries had been successfully implanted in them. The 
work of Lacassagne®® also bore this out. That the constitutional factor 
must also be considered is proved by the experiments of Fekete and Green.'”” 
In a genetically susceptible strain, blockage of the mammary ducts with milk 
stagnation was influential in determining the site and time at which mam- 
mary tumors appeared. But the same measures did not cause tumors in 
hereditarily resistant animals which ordinarily did not develop such tumors. 
Bagg! was able to mask the extrachromosomal influence described above 
by subjecting the mammary glands of the hybrid strain to abnormal ovarian 
stimulation. This was done by rapid breeding and nonsuckling. This pro- 
cedure combined with selective breeding may make it possible to further 
standardize high and low tumor strains. 

In a study of the genetic aspects of mouse leukemia MacDowell’ noted 
that the incidence of leukemia was quite different if the transmission was 
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from the male or from the female. Since the chromosomal mechanism is 
shared by fathers and mothers alike, the implication is clear that besides the 
familiar chromosome transmission, there must be some nonchromosomal 
mechanism. Clara Lynch"! proved that different strains of mice reacted 
quite differently in their susceptibility to tumors, both spontaneous and tar 
induced. Susceptibility seemed to be organ specific, chemically induced lung 
tumors appearing in higher proportions in those strains which had a high 
spontaneous lung tumor incidence. Dunning, Curtis and Bullock™ pro- 
duced tumors in mice and rats of different genetic strains by injections of 
dibenzanthracene and benzpyrene in one or more loci. Many histologic 
types of tumor were produced by these agents. They concluded that the oc- 
currence of malignancy was a universal cell characteristic—that the his- 
togenesis depended upon the fortuitous exposure of the various types of cells 
to the irritant; and that the occurrence of malignancy was not influenced by 
age, sex or genetic constitution. 

The development of certain tumors in heredity experiments has been 
reported in the biologic literature. Stark™* 14 discovered a malignant 
melanoma of the fruit fly. It was sex-linked and lethal, killing one-half 
the males. Another benign not sex-linked melanotic tumor was also de- 
scribed. These tumors have been carried on by inbreeding for 17 years. 
Gordon!® developed general melanosis with tumor-like growth in hybrids 
of Mexican killifishes. The macromelanophores were heritable, sex-linked 
and dominant. 

From this partial review on the influence of heredity the following sum- 
mary may be made: 

The laws of genetics are quantitative and statistical. 

To satisfy their requirements it is necessary to deal with large numbers. 

The strains used should be as pure and as free of variables as possible. 

The hybrids from these strains can then be analyzed. 

Factors can be sorted out and manipulated by backcrossing breeding 
experiments. 

Human statistics are inaccurate, incomplete and unsatisfactory. 

The numbers are generally too small to be significant. 

Well kept family records with high tumor incidence may be useful, espe- 
cially for specific types at specific age periods.'!® 

The occurrence of rare types of tumors in the same family indicates a 
hereditary influence. 


Some types of new growth are known to have a familial incidence—mul- 





tiple exostoses, polyposis, xeroderma, efc. 

Identical twins should furnish ideal material for the study of constitu- 
tional factors. 

Inciting (environmental) factors may accentuate the speed of a reaction 
destined to occur at a later date. 

Study of experimental heredity in animals has revealed strains of high 


and of low cancer incidence. 
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Specific types of cancer seem to have definite familial relationships. 

The tendency to develop cancer appears to be organ specific. 

Under ordinary conditions of life, development of spontaneous tumors 
follows a well defined pattern. 

Extrachromosomal influences on neoplastic development can be demon 
strated by noting differences in lines descended from the male or female side 
of a known genetic strain. 

Identification of the internal secretion of the ovary as such an extra 
chromosomal factor has been proved for breast cancers. 

Susceptibility and resistance to cancer must be multiple factors in 
inheritance. 

Susceptibility to development of neoplasm can be hastened by applica 
tion of inciting agents. 

Extrachromosomal factors can be masked by the application of strong 
inciting factors. 

Strains resistant to the spontaneous development of cancer can be over- 
whelmed by a strong stimulus and made to produce cancer. 

In this sense resistance and susceptibility are relative terms. 

Cancer is not handed down in heredity as such. Cellular susceptibility 
or resistance to environmental factors are probably the mechanisms 
concerned. 

The cancerous change is thus probably the result of an interplay be 
tween constitution and environment. 

Inherited susceptibility to cancer may never appear if the individual is 
protected from adverse environmental stimulating factors; or if the proper 
age period is not attained. 

Inherited resistance to cancer can be broken down by the application of 
repeated strong inciting factors; as is to be noted in the case of roentgen 
rays, occupational cancers, etc. 

The studies of Warburg'!* apparently opened a promising new lead 
in the study of the fundamental intracellular change which had taken place 
in cancerous growths. The demonstration that cancer cells possessed a 
mechanism that allowed them to split up sugars in the absence of oxygen 
was arresting. When he added the information that there was also a marked 
quantitative difference in the ability to use sugar a great advance seemed 
imminent. These properties were soon found to be present in most actively 


growing normal cells. In some tissues such as the retina, these chemical 


changes were a normal mechanism. Furthermore, in some neoplasms these 
characteristics were absent. Such results caused investigators to proceed 
cautiously in this field. A great deal more study can be profitably put on 
this phase of the question. 

Investigators have been interested in tissue stimulators and inhibitors as 
possible factors in the production and the control of neoplasms for several 
years. Among these studies, those of Burrows, of Waterman, of Chambers 
and Scott have been consistent and of high quality. Murphy and his co- 
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workers™® began to extract fowl sarcomata in an attempt to separate in- 
hibiting factors. Such an agent was found. It was capable of neutralizing 
the causative agent of fowl sarcomata but was also potent against the 
growth of transplantable mouse sarcomata.!!® This showed that the in- 
hibiting substance was not species limited. A more extended search was 
then started to find such substances capable of inhibiting growth in trans- 
plantable mammalian carcinomata. Normal animal embryo skin and placenta 
yielded such extracts which inhibited transplantable mouse carcinomata but 
had no effect on transplantable mouse sarcomata.!*° 171 It was necessary 
to use desiccated material to get the optimum effect, fresh tissues not prov- 
ing very potent. In the more recent reports ether-soluble fractions of pre- 
lactating mammary gland had strong stimulating properties when tested 
against mouse cancers; and ether-insoluble fractions had strong inhibitors. 
The aqueous extract of this tissue had both stimulators and inhibitors 
which partially neutralized each other.1**? Morton and Beers!*? extracted 
material from fresh human connective tissue which had powerful inhibitors 
when tested against Rat Carcinoma No. 256. A most extensive and elabo- 
rate work on these substances has been produced by Maisin and his co- 
workers.!*4 They demonstrated that practically every organ contained both 
growth-inhibiting and growth-promoting factors. They also showed that 
most growth-promoting substances were water-soluble and relatively in- 
soluble in ether; whereas the inhibiting substances were ether-soluble but 
for the most part insoluble in acetone. They used tarred animals as test 
objects and the growth substances were fed to them in their diets. They 
proved that these growth substances can pass the stomach and intestinal 
mucosa without being destroyed. This scattered selection from the literature 
will emphasize the relatively new aspects of the problem. There has been, 
as yet, only a preliminary scratching of the surface in this promising field 
of research. Much work of a chemical nature has been done in attempting 
to solve the riddle of malignancy. Voegtlin’s!*® review of this phase of the 
subject should be consulted by every one interested in the cancer problem. 

Theories to Explain the Fundamental Change-—Many men have specu- 
lated upon the internal cellular change that is cancer. First of all, there 
are so many types of neoplastic growth that it is quite unlikely that cancer 
is a unit disease, having a common etiology. It is much more probable that 
the etiologic factors vary from organ to organ. The nature of the intimate 
cellular changes, however, transforming the normal cell into a malignant 
one,!?® may be the same whatever the tissue, organ or species. The older 
writers have stressed some phases of the cancer problem which still have 


an important place in the consideration of etiology. There is little doubt, 

for example, in the correctness of Cohnheim’s theory that tumors may 

develop from masses of simple or complex tissue misplaced during em- 

bryonal development. These cells furnish the nidus of incompletely or- 

ganized tissue upon which inciting factors may have a more rapid action. 

The dermoids, branchiogenic carcinomata, salivary gland tumors, the tumors 
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in the adrenal or remnants of the urogenital apparatus are striking ex- 
amples. McFarland, et al.,'** have offered support for a rational explana- 
tion on the origin of basal cell carcinomata founded on such a basis. Bill- 
roth claimed that without previous changes in the originating tissue cancer 
did not exist. This would account for the increased chances for malig- 
nancy supervening upon previously damaged tissues such as cancers in 
roentgen ray dermatitis; osteogenic sarcomas upon Paget’s disease of bone, 
etc. In fact, many of the carcinogenic hydrocarbons, tars, viruses, hor- 
mones, first prepare the tissues for the malignant change by disturbing their 
normal relationships—keratoses, papillary cysts, etc. The chronic irritation 
theory and the loss of cell regulation—disorganization—still have a definite 
place in the etiology for some types of growth. Even now Reimann!** con- 
stantly stresses that the main difference between normal and cancerous tis- 
sues is the failure of the latter to completely differentiate and organize. 
This was Hansemann’s old plea, that the cells had lost their normal differ- 
entiation, specific function, and organization—a process which he called 
anaplasia. The resulting cells failed to have their proper balancing factors 
so that they escaped from the restraining influence of the organization. As 
a result, bizarre, irregular, asymmetric and multipolar mitoses could fre- 
quently be demonstrated in these lawless tissues. The organizer tissues of 
Spemann may have a bearing on this problem. At present this question is 
difficult to handle because most of our knowledge in testing for organizers 
is through the amphibians. In these animals many tissues, even boiled or 
dead human material, will act as organizers. 

Many writers believe that the essential change must be a somatic muta- 
tion. The faithful transmission of the malignant qualities of the cells from 
generation to generation; from animal to animal in transplantation, over 
many years indicates that the cells breed true. This indicates surely that 
the tumor cells must differ genetically from those of the normal tissues 
from which they arose.!*® But since also the sex cells are not involved in 
this process, it must be a somatic cell mutation.4° Boveri had a theory 
that cancer was a chromosomal aberration or a gene mutation. This can- 
not be proved by genetical methods for cancer cells do not reproduce sex- 
ually. It is only by sexual reproduction that nuclear changes can be dis- 
tinguished from plasmatic ones. Experimentally it has been possible to 
produce mutations by roentgen rays. The experiments of the Furths and 
Butterworth,!8! by which I5 times as many ovarian tumors, eight times 
as many cases of myelosis and seven times as many lymphosarcomata were 
caused in roentgen ray treated animals as in the controls are very suggestive. 

Lewis!*? does not believe that there is any proof that chromosomal or 
gene alterations are responsible for malignant cells. The chromosomes are 
numerous and small (48 in the human) and it will be a long time before 
they can be analyzed in any way comparable to that of the giant chromo- 
somes of the salivary glands of the fruit fly. He concludes that the chromo- 
some or gene alterations have nothing to do with the origin of malignancy. 
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There are amazing alterations in some of the chromosomes and the cytologic 
character of malignant cells does not seem to depend on the exact com- 
plement of chromosomes. The chromosomal alterations are symptoms and 
not the cause. Probably the change in malignancy is primarily a cyto- 
plasmic one. Politzer!*3 says that there are undoubted carcinoma cells of 
normal chromosome content. Polyploid, and other bizarre forms are fre- 
quent. But since abnormal forms can be found in tissues which are not 
malignant and since abnormality is not constant even in cancer tissue, this 
point cannot be used as a definite diagnostic factor. Ehrich'** says that all 
the known carcinogenic agents set up chromosomal disturbances. All can- 
cers he examined had nuclei either twice-or four times as large as those of 
the mother cell. 

Mendelsohn!** believed that he could tell when the onset of malignancy 
was about to occur in cysticercus cysts in the rat. He judged this by the 
presence of abnormal mitoses in the inflammatory reaction about the cysts. 
It was not noted in ordinary inflammatory reaction due to mustard. Druck- 
rey'*® thought that malignant transformation was an irreparable nuclear 
defect. Levine,'*? in beautiful study of the cytology of cancer, found many 
aberrations in the chromosome pattern but an astonishing degree of con- 
stancy and specificity in all the transplants. This was contrary to what one 
would expect from the exceedingly variable chromosome relations of the 
tumor cells. He concluded that there was no relation between polyploidy 
and the etiology of cancer. It has been shown that even when an animal 
tumor had been treated by sublethal doses of roentgen rays so that growth 
was checked and biopsies showed great abnormalities in many of the cells, 
on subsequent inoculation the tumor resumed its growth. The chromosome 
picture was no more abnormal than if it had not been rayed. Radiation did 
not produce a chromosomal mutation in this case. Warren'*® was able to 
differentiate carcinomata from sarcomata and lymphoblastomata by meas- 
uring the angles of the mitotic spindles in malignant cells. 

The driving force resides within the cell but there is no evidence that 
the inciting agent is a part of the process once it has been initiated. Where 


it is possible to accurately measure the inciting agent it has not been found 


within the cell once malignancy has become well established. In an attempt 
to prove whether the cancer change arose from a chemical interaction be- 
tween the carcinogenic hydrocarbons and the body cells, tests were made 
by the fluorescence spectrum. In this way as small quantities as 0.0004 mg. 
could be detected.1°® After the fifth to sixth generation transplants of 
dibenzanthracene induced tumors, Lorenz and Shear’? failed to find any 
evidence of the presence of this agent. Dibenzanthracene is distinctly 
fluorescent. It can easily be identified in microscopic sections with the aid 
of ultraviolet light. The tumors produced by it do not shown any great 
retention of the compound."*! 

In metastases from osteogenic sarcomata produced by radium or meso- 
thorium, there was no evidence of radioactivity.4* Even many of the 
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virus-induced tumors partake of this same quality. The investigators are 


unable to recover the virus from the malignant growths. The evolution of 
malignancy is a step by step process and not an immediate action. 

The attempts to explain malignancy on the basis of a chemical change 
within the cell is a difficult one. If some such substance is formed it must 
be transmitted down to all the descendants. It must constantly renew it- 
self in some manner. Murphy‘! believes that some such substances are 
formed in chicken sarcomata. He likens them to the active principles 
extractable from the cells which can alter the types of the pneumococci. 
He calls them transmissible mutagens to distinguish them from viruses as 
he does not believe that the chicken sarcoma agents are alive. 

Stanley’s separation of a crystalline protein substance from the tobacco- 
mosaic virus disease'**; and the more recent separation of a similar crystal- 
line from the Shope rabbit papilloma!** may be the beginning of the ex- 
planation. These proteins apparently have the power to promote growth in 
tissues. They are extractable from the processes which they have produced. 

The proponents of the virus theory of cancer growth must assume that 
viruses are present in many of the tissues of the body. These viruses re- 
main dormant waiting for their opportunity to initiate the malignant change. 
They are protected by the cell wall from injury. This hypothesis cannot 
be refuted by experimentation for there is no way of proving or disproving 
it. The difficulties in handling the virus origin of cancer reside in the fact 
that it takes living cells to demonstrate the virus. Therefore, the experi- 
mentalist must constantly get his results with living cells. These are the 
important limiting factors. If the viruses are responsible for the unknown 
intracellular function of malignant tissue, it is difficult to understand why 
they do not enter other cells in the neighborhood and produce different type 
tumors. The cells of malignant tissues are constantly dying, which would 
release the effective agent. The supporters of the virus theory must main- 
tain that the viruses can only act on a specific type of cell; or they must 
assume a multitude of different viruses, each one having a selective affinity 
for a different tissue. In one other respect the neoplastic viruses differ from 
other carcinogenic agents. Their action on tissues is not by a slow prepara- 
tion but is relatively rapid. Metastases would require, as now, the transport 
of the original type cell which contained the virus; or else another type of 
tissue tumor would be expected from metastasis of the virus alone. 

The fundamental cause of cancer is an intracellular alteration in the 
cells involved. This releases them from the regulation of the other cells. 
It makes them able to continue as independent cells. The ultimate causal 
agent at the same time releases them and makes them self-perpetuating. 
At the present we have no knowledge regarding the nature of this change. 
Theories advanced to explain it include the mutation theory; the virus 
theory; and intracellular chemical alterations. No one of these theories 
seem quite adequate to explain every type of tumor growth. 
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DiscUSSION.—THE PResipeNT, Dr. Evarts A. GrAHAmM (St. Louis) : 
It seems to me that one of the most dramatic discoveries in medicine is the 
relationship, to which Doctor Morton alluded, of apparently normal hormonal 
secretion to the development of cancer. 

The brilliant experiments of Lacassaigne, a colleague of Professor 
Coutard, in this subject are among the most dramatic discoveries of medi- 
cine that have been made in all time. Yet they have not achieved the promi- 
nence which they should have. The fact, for example, that presumably 
normal ovarian hormone can produce cancer of the breast not only in the 
female subject but in the male subject, and produce cancer of the breast in 
a very large percentage of experimental animals in which it is used, is a 
contribution which seems to me to be of the very first magnitude. 

[ am sure that many of us in this audience have seen striking confirma- 
tions of this fact. In St. Louis, for example, we have had several patients, 
young women, with extensive inoperable carcinoma of the breast, fixation 
to the chest wall, axillary and cervical node involvement, metastases to the 
spine and elsewhere, who have been brought into the hospital on stretchers 
because they were unable to use their legs or their arms, sometimes totally 
paralyzed on account of extensive metastases. At the suggestion of Doctor 
Copher, some of these patients have been given a course of roentgenotherapy 
of the ovaries, merely to prevent the secretion of the ovarian hormones, 
and most amazing results have occurred. After about a year some of these 
patients have been able to return, happy, with the paralysis gone, doing 
their housework, and with astonishing regression of both the breast tumor 
itself and the metastases. In my opinion, such a result once seen in one 
patient is so dramatic that it makes this discovery of the hormonal relation- 
ship to cancer as startling as anything I know of in the history of medicine. 
Yet of course there are many unsolved problems, as Doctor Morton indicated. 

So far as I know, no one has the least conception at the present time, 
for example, of why carcinoma of the breast is not a bilateral disease in- 
stead of practically always a unilateral disease, if it is a simple relationship 
of hormonal secretion, for instance, to the cells in the breast tissue. That 
constitutes a problem which still remains unsolved. 








MALIGNANT CHANGES IN THE FORESTOMACH OF RATS* 
RELATED TO LOW PROTEIN (CASEIN) DIET AND PREVENTED WITH CYSTINE 
GrEoRGE R. SuHarpvess, Sc.D. 

Detroit, Micu. 

FROM THE DEPARTMENT OF LABORATORIES OF THE HENRY FORD HOSPITAL, DETROIT, MICH. 

EXTENSIVE morphologic changes have been observed in the forestomach 
mucosa of rats fed purified diets. These diets were qualitatively complete 
‘but quantitatively deficient in protein. Because an explanation of their 
cause might contribute to the knowledge of proliferative lesions in general, 
an attempt was made to determine the etiology of the lesions. 

A brief résumé of previous investigations concerning these lesions will 
indicate the confusion that exists regarding their etiology. Fibiger! pro- 
duced gastric carcinoma in rats by continuously infecting them with Spirop- 
tera. Recent studies have shown that the diet used by Fibiger will produce 
precancerous changes which are made more severe by Spiroptera. Pappen- 
heimer and Larimore? first demonstrated that the lesions were related to a 
deficiency in the diet. They did not find the nature of the deficiency, but 
they did find that neither cod liver oil nor vitamin B, protected against the 
lesions. Fujimaki*? produced the lesions by feeding a vitamin A deficient 
diet. His observations have been cited as another instance of the pathology 
of vitamin A deficiency. However, he later found that vitamin A did not 
prevent the lesions. Wolbach and Howe,‘ in their study of the pathologic 
changes accompanying avitaminosis A, found that, other than atrophy of 
the mucosa of the stomach, no changes occurred. 

A number of reports suggest that vitamin B deficiency may be the 
cause of the lesions. In a number of these studies a protein or cystine de- 
ficiency is not present. Howes and Vivier® have reviewed and discussed 
the relation of vitamin B to production of the lesions. A possible relation 
between these findings and those reported here is presented in the discussion. 
The diet used to produce the lesions is as follows: 


ee a a a ar 4.0% 
ee I ere a Gig hiv ce awe eve bie tek 5.0% 
eee Tae 6 fe Gee) re 4.0% 
| RE se a a Nee ge ee 5.0% 
Carbohydrate (corn starch, sucrose, or dextrin)... 82.0% 
Vaosterol, 15 drops per Milo... 2.6.6 Sec eieec c eae .07% approximately 


* The appended remarks were presented by Dr. Roy D. McClure (Detroit, Mich.) 
in discussion of the paper by Dr. John J. Morton (Rochester, N. Y.) on the “Etiology 
of Cancer in the Light of Our Present Knowledge,” read before the American Surgical 
Association at New York, June 4, 1937. A more detailed and complete consideration 
of the subject, of which this is merely a summary, will appear shortly in The American 


Journal of Cancer. 
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Qualitatively this diet provides all of the essentials for growth and repro- 
duction in the rat. However, it is quantitatively deficient in protein, which 
in turn is deficient in cystine. 

The lesions which will be described are caused by the protein deficiency. 
When the casein content is raised to 12.0 per cent, no changes occur in the 
stomach. When 0.2 per cent cystine is added to the above diet, the lesions 
do not occur. In order to give the physical properties of a normal protein 
content and keep the cystine low, 10 per cent gelatine has been added to 
the diet. The lesions appeared in these animals similar to their litter-mate 
controls. Variations in the vitamin additions and the type of carbohydrate 
made little difference in the development of the lesions. 





Fic. 1.—The normal stomach shown on the left. The early type of lesion 
in the forestomach is shown on the right. Almost the entire area is hyper- 
plastic and a few ulcerations can be seen. 

Young male and female rats have been used in all of the experiments. 
All rats (125) which have been fed the above diet for three months or 
more have shown the lesions—some more advanced than others. Over 200 
animals fed the stock diet have been examined and no changes were seen 
in the stomachs of any of them. 

The normal rat’s stomach is divided into two portions, a forestomach, 
sometimes called the rumen, and the glandular portion. Normally the fore- 
stomach is sharply divided from the glandular portion by a smooth, ele- 
vated linear ridge which passes to either side of the cardiac orifice of 
the esophagus. Elsewhere the internal surface is uniformly smooth. His- 
tologically the forestomach, including the limiting ridge, is lined with 
squamous epithelium, surmounted by a thin keratin layer. The thickness 
of this epithelial layer varies with the state of distention of the stomach. 
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When the organ is contracted, the mucosa is thrown up into regular cor- 
rugations. 

The lesions occur only in the forestomach. The gross appearance of the 
lesion varies from a few small elevated round or oval disks to long ridges 
of thickened epithelium with small papillomatous projections. There is a 
depression in the center of the ridges and disks which may show ulcera- 


tion. In animals with a severe type of lesion the epithelium becomes so 
greatly thickened that its elasticity has been lost. In these cases, the papil- 
lomatous growths nearly occlude the lumen of the forestomach. 

Older lesions very often show epithelial cysts in the wall of the fore- 
stomach. Although they may occur in any or all parts of the forestomach, 
the lesions are found most frequently near the limiting ridges and in par- 
ticular near the orifice of the esophagus (Fig. 1). 





Fic. 2.—Medium power magnification of Fic. 3.—Medium power magnification show 
normal forestomach showing the normal epithe- ing mumerous masses of squamous epithelium 
lium in the contracted organ with the muscularis below the papillae. The epithelium is very active 
mucosa, submucosa, and muscularis. in these areas. 


Microscopic Appearance—The epithelium in the normal animal rests 
almost directly upon the well developed muscularis mucosa from which it 
is separated by a delicate connective tissue. This zone is very inconspicuous 
in the normal organ except at the limiting ridge where the elevated epithe- 
lium is supported by a considerable amount of rather dense muscular and 
connective tissue. Between the muscularis mucosa and the muscularis there 


is a well defined layer of very loose areolar connective tissue which permits 
the epithelium to adapt itself to varying states of distention or contraction 


(Fig. 2). 
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The early lesion is characterized by a greatly thickened squamous epithe- 
lium. The thickening 1s accompanied by considerable papilloma formation 
at the surface and hypertrophy of the papillae at the base (Fig. 4). The 
hypertrophied papillae frequently cause thinning of the muscularis mucosa. 
In many cases, the continuity of the muscularis appears to be broken and a 
spur of epithelium extends into the submucosa. The spurs proliferate and 
keratinize, giving rise to the epithelial cysts which are common in animals 
which have been fed the diet six months or more. 

Numerous small masses of active squamous epithelium are often seen 
between the hypertrophied papillae and the muscularis mucosa (Fig. 3). The 
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__ Fie. 4.—Low power magnification of the early type lesion showing increased 
thickness of the epithelium with papilloma formation at the surface and hypertrophy 
of the papillae at the base. 


epithelium is very active in these areas and as many as 18 mitotic figures 
have been seen in one field under high magnification. 

Ulceration of the epithelium may occur (Fig. 5). The ulcer is usually 
superficial but sometimes it extends into the submucosa. 

In old lesions, the epithelium may invade the muscularis mucosa (Fig. 6) 
or may invade the submucosa and muscularis (Fig. 7). 

Metastases of this lesion have never been found. Two rats had carci- 
noma which was primary in the lung and did metastasize, but its relation to the 
diet is not clear since it was found in only two cases. There have been no spon- 
taneous malignant tumors in the stock colony during the last four years. 
The occurrence of carcinoma in rats fed a cystine deficient diet is of interest 
since it has been recently reported that inhibition of growth of transplanted 
tumors occurs in rats fed similar diets. 

Other areas of squamous epithelium are neither thickened nor hyperactive ; 
the pelvis of the kidney, urinary bladder, and tongue have been examined. 


It has been shown by Itter, Orant, and McCollum that sulphur metabolism 
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is faulty in vitamin Be deficiency. It is also reported that patients with 


pellagra have somewhat similar lesions in the epithelium of the lower end of 


the esophagus together with a subnormal concentration of cystine in their 
fingernails. These facts suggest that some factor of the vitamin B complex is 
necessary for normal sulphur metabolism. The reports in the literature 
which show that lesions similar to those describe above are produced under 
certain conditions by vitamin B deficiency may therefore be correlated with 
the above findings. 


SUMMARY 


(1) Hyperplasia of the forestomach epithelium is produced in 100 per 
cent of rats fed a low protein (casein) diet. 

(2) Older lesions sometimes show the active epithelium invading the 
muscularis mucosa and more rarely the submucosa and muscularis. 

(3) The hyperplasia is prevented by feeding cystine with the diet. 

(4) The vitamins are not related to the changes but under different 
experimental conditions a deficiency of some part of the vitamin B complex 
may induce similar changes. 
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OUR RESPONSIBILITY TOWARD ORAL CANCER 


Vitray P. Buatr, M.D., James Barrett Brown, M.D., Anp 
Louis T. Byars, M.D. 


St. Louis, Mo. 


CANCER within the mouth can, from its earliest appearance, usually be 
verified by clinical observation and, rather soon after treatment, failure or 
success of local control can be determined with fair accuracy. On the 
‘contrary, early metastases in the neck are difficult to determine even with 
biopsy, and nothing but the passage of time will disprove their presence. 
The growth of squamous cell cancer within a neck node two, four, six or 
eight years after the cure of an ulcer on the lip or tongue has often been 
observed. This, of itself, makes it quite difficult to establish any satisfac- 
tory statistical comparison between the results obtainable by radiation and 
by a block excision in the treatment of the cervical nodes. 

Before the discovery of radiation therapy, growths of the mouth and 
lower lip were treated by local excision followed by or combined with a 
block lymphatic node dissection. During the past ten years, with increas- 
ing confidence, we have changed over to the use of radon in gold seeds for 
the treatment of most intra-oral and pharyngeal lesions, combined with 
block dissection of the neck where primary healing of the local lesion has 
been obtained. Because of their apparent high resistance to radiation, and 
because of the extreme pain following over-radiation of bone, those growths 
arising in the mucous lining of the cheek or the covering of the jaw bone are 
still treated by a combination of cautery excision or destruction, and an upper 
neck dissection in one stage. 

From our own reasoning and observation and from published statistics, 
we have not found any sufficient reason for abandoning the plan of com- 
plete or partial block excision of the imperiled lymphatic areas whenever 
practicable. Since the general introduction of radium, we have seen too few 
early lip cases to be of any comparative value. 

In our own patients, treated before 1930,’ in the two stage procedure 
there was a 4.9 per cent mortality, and all deaths occurred in patients in 
whom the nodes were so widely fixed that at the present time these would be 
considered inoperable, not only because of the high death rate, but in addition, 
none of those who survived operation were found to be alive five years 
afterward. In 48 patients without fixation of the nodes there were no post- 
operative deaths. In another series of patients in which the growths were so 
far advanced that one stage operations were performed, the mortality rate 
mounted to 34 per cent. These two series, before 1930, give a 20 per cent 
mortality rate (Table III). Since 1930, the mortality rate has fallen to 20 
per cent for the one stage operation, but we have still not had a death follow- 
ing a two stage procedure, except in those cases previous to 1930 in which 
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the nodes had become fixed (Table III). The answer to this is early treat- 
ment before a dangerous one step operation becomes necessary, and also more 
discrimination in the selection of cases. This finding is almost universal by 
those who advocate neck dissections whether the original growth has been 
treated by radiation or surgery. 

Our percentage of five year cures is inverse to the number of post- 
operative deaths, as follows: Before 1930, each patient whom we treated 
radically for cancer of the mouth had four chances out of five of surviving 
operation, and a one to two chance of remaining free of cancer for five or 
more years. Those treated between May, 1930, and May, 1932, had a 
12 to one chance of surviving operation and about an even chance for five 
or more years of freedom—this without excluding from treatment any pa- 
tient whom we thought might have a fighting chance for a five year cure. 

The average course of an uncured mouth cancer entails a long period 
of misery and isolation for which death alone can bring relief. We do 
not, therefore, subscribe to the logic of those who advise against neck dis- 
sections in early cancer of the lip, because it is thought that in only 20 per 
cent of these would the neck nodes eventually become involved. Further, 
it is very difficult to get the average patient to return at regular intervals 
for examination over a long period of time, and this is apparently very 
necessary in cancer of the lip. 

It had been our former practice to postpone neck dissections for three 
months or more as a partial check on the control of the primary growth, 
hut since we have been substituting the insertion of radon seeds for excision in 
the treatment of the latter, we have seen several uncontrollable neck metastases 
occur during the observation period, and believe that, for tongue ulcers at least, 
the dissection should, when practicable, be performed at the time of the inser- 
tion of the radium. 

Although many authors have indicated a distinct preference for radia- 
tion over surgery for the nodes, one can find others in general accord with 
the position outlined here. From France, Duval and Redon? report not a 
single death in a year from the most radical type of block surgical excision 
performed for tongue cancer; Roux, Berger and Tailhefer,®? of the Curie 
Foundation, had but six postoperative deaths after 212 similarly radical 
block excisions performed before 1927, and Ducuing, Fabre and Gouzy* 
have recorded their technic of neck dissection. 

The true test of an ability to cure or control mouth cancer will come 
only when these cases can be put under proper treatment at an early period 
in the disease. That we are now not able to do this is suggested by our 
own postoperative mortality rate, and by the fact that, in spite of our pres- 
ent desire to perform prophylactic or therapeutic block excisions wherever 
possible, we have for one reason or another been able to accomplish this 
in less than one out of every three of 750 cases of cancer of this region. 
For the present we see little hope of improvement in this regard. Here as 
elsewhere in the cancer fight, Delay, the handmaid of Failure, is the daugh- 
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ter of Indecision, which latter but reflects our widespread lack of authorita- 
tive knowledge of what, when, and how to do, and what the present standards 
of oral cancer control should be. 

The ultimate responsibility for all this rests not upon the isolated prac- 
titioners of medicine and surgery who usually first see or treat such cases, 
but with the leaders of surgery, who should have more than an academic 
interest in this subject, and, as a body, have failed to make either investiga- 
tion or pronouncements of sufficient depth or unanimity to bring the situa- 
tion under control. Isolated leaders have pointed the way; Whitehead, 
Butlin, Kocher, Crile, Roux, and many others have, in turn, carried on an 
almost continuous demonstration of methods of treatment, and of the high 
curability of intra-oral cancer, reaching, in point of time, from populariza- 
tion of the radical breast operation down to the present day. It is difficult 
to say why the one should have been so early standardized and so univer- 
sally adopted—its ritual and its circumstance being treated as a holy tradi- 
tion—while the other was left to shift largely for itself like an unwanted 
child, unless it be the proximity of the one to the abdomen upon which most 
all surgical thought was for the time centered. 

Twenty-eight years ago, Butlin? published a complete and informative 
statistical analysis of 197 cases of cancer of the tongue, with a high per- 
centage of three or more year cures and a low operative mortality. This 
should have served as an inspiration in practice, and a model of form for subse- 
quent authors to follow, but it seemed to have awakened as little general appre- 
ciation in his day as it commands in ours. A cursory analysis of 850 recent 
articles on the treatment of cancer of the mouth, supplied from the library 
of the American College of Surgeons, reveals a small percentage of in- 
formative communications (Table IV). From its somewhat difficult perusal 


TABLE IV 
848 CARD REFERENCES FROM THE AMERICAN COLLEGE OF SURGEONS FILES 


Listed According to Title Regarding Treatment for Carcinoma 


Operation Radiation Combined Indeterminate 

Carcinoma of lymph nodes........ a 3 2 20 
UNAS oii sinless owes eS eae ; 6 17 2 

(hou. le aaa tes et LO 25 5 55 
LL els Pg eae ee I 2 16 
EE OE eee a 1 60 8 137 
er « © 3 I 40 
eRe AK Sa cde patoties «4 16 39 4 106 
ee a eth ie ete a ag 9 17 4 54 
Pee Py cipew om cateta utero int etna puke iy eis IO 8 5 37 


two impressions stand out forcefully: One, regret for the tremendous waste 
of opportunity which it unwittingly depicts; and the other, that the present 
disastrous feeling of uncertainty could be radically changed in a relatively 
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short time through the accurate information that might be made available 
if this or some other authoritative surgical body would devise, populariz: 
and distribute a simple, usable and uniform plan for observing and record 
ing the conditions found, the treatment given, and the results obtained in 
true cancer of the mouth, whether a man has treated one, or a series of a 


hundred cases. 


The American College of Surgeons is furnishing, on request, and filing for refer- 
ence, a special record blank for registering each treated case of cancer of the mouth. It 
might not be practical to fill out this quite elaborate form completely in the majority of 
cases; however, if such blanks were accurately filled for only a small percentage of the 
various series of cases that will be treated in the next few years, even with only the 
essential facts of the location and the stage of advancement of the disease, the clinical 
and microscopic diagnosis, the plan of treatment of both the primary disease and the 
lymphatic drainage areas, the operative death rate and the percentage of freedom from re- 
currence three or five years, or more, much of the uncertainty which now influences the 
choice of treatment of true cancer in this area could be dispelled within a reasonable 
period of time. , 

REFERENCES 
‘Blair, V. P., and Brown, J. B.: The Treatment of Cancerous or Potentially Cancerous 
Cervical Lymph Nodes. ANNALS OF SURGERY, 98, 650-661, October, 1933. 
? Duval and Redon: Jour. de Chir., 45, 711, May, 1935. 
* Roux, Berger and Tailhefer: Presse méd., 41, 482, March, 1933. 
* Ducuing e¢ al.: Jour. de Chir., 45, 849, June, 1935. 
5 Butlin: Brit. Med. Jour., 1-6, January 2, 1909. 
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EPITHELIOMA OF THE LOWER LIP 
4 SUGGESTED ROUTINE FOR TREATMENT WITH DESCRIPTION OF THE 
OPERATIVE EXCISION OF THE SUBMENTAL AND SUBMAXILLARY LYMPH NODES 
Rospert H. KeNNeEpy, M.D. 
New York Ciry, N. Y. 


FROM THE TUMOR CLINIC, SKIN AND CANCER UNIT, NEW YORK POST-GRADUAUE MEDICAL SCHOOL AND HOSPITAL, 
COLUMBIA UNIVERSITY, NEW YORK CITY, N. Y¥.; DR. CARL EGGERS, ATTENDING SURGEON 


In a previous article’ the necessity of surgical extirpation of the lymph 
drainage area in patients with squamous cell epithelioma of the lip was 
emphasized, following the same rules which would be used in any other 
cancer which metastasizes to regional nodes practicable of removal. The 
argument continues as to whether neck dissection should be effected when 
nodes are not palpable. The reasons advanced for and against this have 
been excellently summarized by Pflueger.2 Of 30 men in this field whom 
he contacted, the proportion was two to one against prophylactic excision. 
However, it must be noted that those recorded against this were almost in- 
variably radiologists, while those in favor were equally preponderantly sur- 
geons. We shall not add to the argument in this presentation, but merely 
state that we still believe that, in general, neck dissection should be per- 
formed whether or not nodes are palpable. 

One objection raised to the neck operation is its high mortality. In 
a reported series! this was given as 11.4 per cent. At that time we usually 
performed a block dissection to the omohyoid crossing of the jugular vein. 
On further analyzing our operative mortality, in a series which now con- 
sists of 339 patients, it was found that the majority of deaths occurred 
when some more extensive procedure was undertaken, e.g., a bilateral block 
dissection at one operation, an extensive plastic procedure on the lip or 
a partial resection of the jaw. There were 163 patients who had block 
dissections to the omohyoid crossing, with no more extensive procedure on 
the lip at the same operation than a V excision. There were nine deaths. 
This should really represent our mortality in block dissections of the neck 
and amounts to 5.5 per cent. Since bilateral block dissections were effected 
on many patients at two operations, these 163 patients had 214 block dis- 
sections. One might therefore consider the mortality of this operation 4.2 
per cent. 

This includes patients with enlarged nodes, both involved and not involved, 
and nonpalpable nodes, both involved and uninvolved. We believe it is 
fairer to take the whole group, as representing the average mortality in block 
dissection, than to limit it merely to those cases in which a prophylactic 
dissection was performed, although the latter figure might be somewhat 
lower. We felt that a mortality rate of 5.5 per cent left a considerable 
opening for argument against prophylactic neck dissection to the omohyoid 
crossing. 
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)§ the 163 patients, there were nine hospital deaths, 19 were lost from 
follow up under one year, 48 have remained well between one and five years, 
56 have remained well over five years, eight died of other causes after a 
period of over five years, eight died within five years of cancer, eight died 
within five years of unknown cause and seven died within five years of 
other causes. 

We then analyzed the site of lymph nodes found involved at the patho- 
logic examination. Metastatic involvement occurred in 21 per cent of 
the instances in which neck dissections to the omohyoid crossing were per- 
formed. In 46 cases the specimen had been so marked that it was possible 
for the pathologist to report the exact site of involved nodes. In 40 this 
involvement was limited to the submaxillary or submental regions. In the 
remaining six all showed evident clinical involvement with carcinoma in 
the neck before operation. Carcinoma was never found in nodes other 
than the submaxillary or submental, when lymph nodes were not palpable 
before operation. : 

TABLE | 
LOCATION OF METASTATIC LYMPH NODES 


Submental and both submaxillary regions.....................00- 2 


Submental and one submaxillary region SRE Ghs eames A sae a oe ae 
Both submaxillary regions. ..... ee eons eC ee eres cae 
One submaxillary region..... Sey Se ae eee ere Care 
Submental region en 
Submaxillary and carotid eile tbe erating ‘ne attac hell to dah ao 
Submaxillary and parotid regions. I 
Submaxillary region and other nodes on same » tide GPOeOk =) .26aso., SG 
OSE TOS EE a eae aoe Cen er ee ee ae 3 

ONE rrr Het coc on uns ek Oh sinha cists Cenett th wena oe valsaiaes 46 


Three patients who had no palpable nodes, and upon whom no primary 
neck dissection was effected, later developed metastases. Two were in the 
submaxillary and one in the submaxillary and submental regions. 

Figi® states: “Extension of the malignant process through the lymph 
vessels draining directly into the deep cervical nodes or those entering 
the mental foramen rarely occurs, so that removal of the cervical nodes 
along with the submental and submaxillary groups is scarcely justifiable 
as a routine procedure.” From a review of the literature, among those 
who perform neck dissections, the majority apparently prefer submaxillary 
and submental excision only.” *: 4° 7 * % Some make the operation more 
extensive when metastatic involvement is found. 

At present we believe that submaxillary and submental excision is re- 
quired in those patients in whom we think that there is no evidence of 
metastases. When we believe that metastases have occurred or when they 
are found in the suprahyoid operation, a block dissection to the omohyoid 
crossing should be performed. 

The upper neck operation has been undertaken in our clinic 45 times 
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with no mortality. This should be compared with 5.5 per cent for dis- 
sections to the omohyoid crossing. The follow up is not sufficiently long 
to be of any value as yet. The patient remains in the hospital less than 
a week, the lip cancer being excised at the same operation. We have used 
rectal anesthesia, although we believe that local anesthesia is probably feasi- 
ble. The scar is not unsightly. Figi’s* mortality for this operation was 
0.18 per cent in 549 patients. In only 16.53 per cent were the lymph nodes 
involved. In his patients in whom no lymph node involvement was found, 
89.74 per cent lived five years or more; where involvement was found, 39.13 
per cent lived five years or more. Statistically the odds seem to be all 
in favor of a suprahyoid excision when metastases are not definitely present, 
on account of the low operative mortality, the site at which metastases first 
appear, the low morbidity and the long period of freedom from disease. | 
can find no justification for radiation therapy alone, to the neck, and no 
longer can I justify a block dissection to the omohyoid crossing as prophy- 
laxis. 

On the basis of these findings, we have adopted in our clinic the follow- 
ing routine for treatment of epithelioma of the lower lip. 

Suggested Routine-——(1) All local lesions shall have a biopsy or ex- 
cision. 

(2) Lesions not over I cm. in diameter, without deep ulceration, with- 
out infiltration apparently extending to muscle, without palpable nodes in 
the neck, of Grade I, and of comparatively brief duration, may be treated 
locally only on the responsibility of the surgeon. The lesion must fulfill all 
the above requirements. 

(3) The local lesion may be treated either by surgery or radiation. 

(4) If nodes are not palpable, or if the surgeon does not believe pal- 
pable nodes contain metastases, a block dissection of the submental and 
one or both submaxillary regions shall be effected at one operation. One 
side only may be undertaken in case the lip lesion is in the lateral third only. 

(5) If metastases are found in this dissection, a further block dissec- 
tion shall be performed to the omohyoid crossing on the side involved. 

(6) If palpable nodes are present, and believed to contain cancer, the 
patient shall have a block dissection of the nodes of the neck to the omohyoid 
crossing. 

(7) If the lesion is in the middle third of the lip this dissection shall 
be bilateral and undertaken by two operations. 

(8) If the surgeon considers that the general condition of the patient 
does not warrant a possible 5.5 per cent operative mortality for block dis- 
section to omohyoid crossing against at least a 20 per cent cancer mortality, 
he may treat the lesion locally only, stating his reasons on the chart. 

(9) If nodes other than submental and submaxillary are found involved 
the remainder of the lymph drainage area down to the clavicle shall be 
excised. 


(10) Any operative procedure undertaken upon patients with fixed nodes 
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shall be considered experimental and palliative only. Otherwise these pa- 
tients shall receive radiation therapy, if the radiotherapeutist consents, 
for palliation only. 

(11) Follow-up observation shall be monthly for the first year, every 
two months for the second year, every three months for the third year 
and then every six months for the duration of life. 

Excision of the submaxillary and submental nodes only has apparently 
been a common operative procedure since the last quarter of the nineteenth 
century. Yet I have searched almost in vain for a detailed description of 
it. Judd,’® in 1908, gave a brief account. Ducuing, Fabre and Dambrin," 
in 1935, presented an excellent detailed discussion of a similar operative 
procedure to that which I shall describe. However, there are important 
points of difference. They apparently employ this in cases in which they 
believe involved nodes are present, where I think it should never be used. 
They do not remove the platysma muscle, whereas we have found metas- 
tases in this structure. They remove the digastric and stylohyoid muscles 
and the carotid node, which I think is unnecessary. The operation which 
we shall describe is a portion of the block dissection as described by Sem- 
ken.!” It follows his idea of sharp fascial dissection leaving only red muscle 
exposed in the depth of the wound. Its extent is guided by landmarks 
which can be found easily, if further excision is necessary, without retrac- 
ing one’s steps. The portion of the excision from the lower margin of 
the mandible upward is necessary only if involved nodes are found, but 
should always be done to save uncovering the same area a second time 
should they be found. Careful hemostasis is necessary throughout the 
procedure, so that fascial planes may be followed readily. 

Operative Procedure in Bilateral Dissection of the Submaxillary and 

Submental Lymph Nodes 

(1) Incision.—A transverse incision is made at the level of the hyoid 
bone, following a natural fold of the neck and extending to one centimeter 
beyond the anterior border of each sternomastoid muscle. The incision is 
deepened to the platysma muscle. 

(2) The upper flap is raised superficial to the platysma muscle to the 
level of the upper borders of the mandible in the region of the facial vessels 
and sloping gradually to the point of the jaw in the median line and to 
the angle of the jaw posteriorly. The lower flap is raised for about one- 
half centimeter in order to facilitate the later suturing of the incision. 

(3) Outline the Area to Be Removed.—The platysma and the fascia over 
the digastric muscles are incised along the line of the skin incision. An 
incision is made to the periosteum of the mandible along the line to which 
the upper flap has been dissected back, tying the facia! vessels on each 
side at this level. Carry the fascia over the masseter muscle down to the 
lower border of the mandible and identify the space between the submaxil- 
lary and parotid glands. This is usually marked by the posterior facial vein 
which can be preserved. A longitudinal incision is made immediately in 
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front of the posterior facial vein, connecting the upper and lower outlining 
incisions. Tie off the anterior facial vein just proximal to its junction with 
the posterior facial vein. 

(4) Dissection of the Submental and Submaxillary Spaces.—This dis- 
section is most easily carried out from before backward. This is difficult 
if the excised mass is kept in one piece. It is more practical to divide the 
mass along the border of the anterior belly of one of the digastric muscles 
and there dissect in two portions. If the entire area to be removed has 
been outlined to its full depth before this is done, the likelihood of spread- 


Lt 


ing metastases, through cutting across the field on the anterior belly of 


the digastric muscle, is minimized. 

“(A) Dissection of Submental Space.!*—The upper attachment of each 
anterior digastric belly is exposed first, to establish ‘the position of these 
muscles; then a longitudinal incision is made along the anterior digastric 
belly of the opposite side, and this is continued to the cornu of the hyoid. 
It should be deepened to fully expose the deep muscle and fascial plane. 
The removal of the fat and lymphatic mass begins at the fascial cut along 
the digastric belly of the opposite side, and it proceeds from side-to-side 
across the mylohyoid muscle floor of this space (including its fascia), and 
then across the anterior digastric belly of the proximal side. ‘The apex 
lymph node of this group is usually deeply placed under the symphysis of 
the chin, in a pocket at the angle between the two anterior digastric muscle 
bellies, and it is easily overlooked unless special care is exercised to re- 
move it. 

“(B) Dissection of the Submaxilliary Space-—The mass of platysma, 
blood vessels and fascia is then dissected downward to the ‘subcutaneous’ 
edge of the lower jaw. A light incision of the fascia along the mandible 
then opens the submaxillary space, and with the handle of the scalpel, 
the submaxillary gland and the related lymph nodes are gently pushed down- 
ward and away from the roof of the space. A rich vascular plexus is found 
on the masseter. Care must be exercised, also, in opening the submaxillary 
spaces, to avoid injuring the fine, troublesome vessels from the mylohyoid 
branches of the internal maxillary artery and the related veins. The dissec- 
tion of the submaxillary space is then begun anteriorly, and proceeds from 
before backward, beginning at the anterior belly of the proximal disgastric 
muscle, where the submental lymphatic dissection ended. The dissected 
tissue mass is then carried over the lateral part of the mylohyoid muscle. 
Next, the lateral edge of this muscle is drawn toward the midline with 
a blunt retractor, and the deep anterior part of the submaxillary salivary 
gland is mobilized. Above it, in the depth, the lingual branch of the third 
(mandibular) division of the trigeminus nerve may be recognized, as a 
large nerve. A branch that extends from this nerve to the salivary gland 
is divided. Beneath the submaxillary gland, the hypoglossal nerve is recog- 
nized on the outer surface of the hyoglossus muscle, as it proceeds obliquely 
upward to the tongue. It is accompanied by the ranine vein. The sub- 
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maxillary duct (Wharton’s) with the small collar of gland substance and 
some blood vessels, is divided between clamps, and the gland, together with 
the adherent lymph node groups of the submaxillary space, is gently raised 
from the floor of the space and dissected back until the external maxillary 
artery is reached in the posterior part of the space. The artery and an 
accompanying vein are ligated or clamped at the upper border of the pos- 
terior belly of the digastric and the stylohyoid muscles, and divided.” The 
dissection is completed by removing the fascia from the tendon and _pos- 
terior belly of the digastric muscle. This leaves, in the base of the field, 
the mandible covered by periosteum, the masseter, mylohyoid and digastric 
muscles denuded of their fascia, the lingual and hypoglossal nerves and 
the hyoglossus muscle in the depth of the submaxillary space. The sub- 
maxillary space of the opposite side is cleaned out in the same way. 

(5) The wound is closed by interrupted sutures, care being taken to 
include the stump of the platysma muscle with the skin of the lower margin 
of the incision. 

(6) A drain is inserted into each submaxillary space. 

7) Pressure dressing. 

Procedure in Unilateral Dissection 

(1) A transverse incision is made to the median line only and _ then 
carried longitudinally upward from the level of the hyoid bone to the 
point of jaw. After raising the flap as in the bilateral operation to above 
the margin of the jaw, the longitudinal incision is undermined toward 
the opposite side sufficiently to expose the anterior belly of the opposite 
digastric muscle. This makes it possible to perform a block dissection of 
the whole submental space. One then proceeds as in the first part of the 
bilateral dissection. 

SUMMARY 

(1) In epithelioma of the lower lip, conservative treatment demands the 
removal of the lymph drainage area whether or not evident metastatic in- 
volvement of the lymph nodes is present. 

(2) When lymph nodes were not palpable before operation, metas- 
tases were never found present except in the submental or submaxillary 
nodes. 

(3) Whenever involved nodes were found in other regions, clinical evi- 
dences of metastases were invariably definite before operation. 

(4) In some patients who failed to have neck dissections effected, metas- 
tases developed, while under observation, in the submental or submaxillary 
regions first, never elsewhere. 

(5) Where there is no clinical evidence of metastases, we believe that 
block excision of the submental and submaxillary nodes is sufficient. 

(6) The mortality of this operation is low, the morbidity brief, and 
the scar not unsightly. 

(7) If involvement of the submental or submaxillary nodes is present, 
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no arrest of the disease can be expected from this limited operation. More 
extensive excision must be undertaken. 

(8) A routine for handling these patients is suggested. This has been 
in use in our clinic for the past three years. 

(9) A detailed description of the suprahyoid operation is presented. 
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THE RESULTS AND METHODS OF TREATMENT OF CANCER 
BY RADIATION 


Proressor Henri Coutarp, M.D. 





Paris, FRANCE 





(1) SurGEryY AND CANcER.—That the most eminent surgeons of this 
country are interested in the hesitant beginnings of radiotherapy, and meet 
to discuss radiation in the treatment of cancer, is a manifestation the value 
of which is greatly appreciated by those who study this form of therapy. 
It is a great honor for the Fondation Curie and for its delegate to be 
invited to participate in these discussions. 

It is at the same time an agreeable occasion for a radiotherapist to ex- 
press his admiration for the progress accomplished in surgical technic and 
for the results of surgery in dealing with cancer. Also, I am pleased to 
recall here the names of certain American pioneers in this type of surgery, 
whose methods are now applied throughout the world. Among them are 
those of Halsted, the creator of the radical operation for cancer of the 
breast; the Mayos, who have transformed abdominal surgery; Cushing, 
who has created the surgery of the nervous system; Crile, who has _ per- 
fected the technic of resection of cervical adenopathy ; Graham, whose studies 
of operative technic for intrathoracic tumors give some hope in this domain; 
Bloodgood, whose works are appreciated not only by the surgeons, but by 
all cancerologists. Permit me to recall here a trait of Bloodgood’s gen- 
erous character. He was at one time skeptical of radiation. But when 
he began to realize the possibilities of radiotherapy in cancer, he was eager 
to manifest, in the presence of a large number of colleagues whom he had 
invited to his home, the new interest which radiotherapy henceforth held 
for him in the struggle against cancer. Several days after this memorable 
reunion, where he described his projects, death, which seems at times to 
wish to oppose human realizations, brusquely tore him from his work and 
from the affection of his family and friends. 

(II) CaNnceR AND RapiaTion.—Rich only in hope, possessing only 
incomplete information, incapable of offering precise technics, adapted to 
diverse types of cancer, radiotherapy has, however, obtained definite cures 
in cases incurable by surgery. 

While surgery has applied its efforts with a certain regularity to all 
neoplastic localizations, radiation has, up to the present, been applied with 
success only to certain regions, in certain types of cancer, in spite of re- 
peated attempts of treatment in all the histologic forms and in all localiza- 
tions. Hence a primary classification of tumors in relation to the results 
of radiotherapy tends, little by little, to be established by regions, and according 
to a precise topography of the points of origin. Thus in the buccal cavity, 
the larynx and pharynx, there exist neoplasms of frequent curability, when 
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the origin is situated at a definite point. But when the point of origin is 
several millimeters distant, even though the histologic form is almost similar, 
failure is the rule. We shall later cite examples of this. 

This empiric classification, when widely established, will give more liv- 
ing reality to histologic classifications, on which treatment by radiation was 
able, in the very beginning, to find a foothold, and will continue to strengthen. 
From the very beginning of radiotherapy, in the course of the year 1919 
in particular, Regaud declared that radiation would be efficacious only in 
certain histologic forms. Without this scientific conception, without this 
foresight of facts, all progress would have been most difficult, and the 


discouragement in the presence of repeated failures in some histologic forms 


would have paralyzed for a long time the development of radiation. 
(111) Resutts oF RaApIATION IN THE TREATMENT OF CANCER.—The 
patients who comprise the following statistics have been treated either by 


roentgenotherapy in our service, or in the ensemble of the different services 
of the Curie Institute, by association of radium and roentgen rays for the 
uterus and parametria, or by the association of radium and surgery for the 
tongue. Patients considered as cured have been followed for a minimum 
of five years. In fact, local recurrences have been exceptional after this 
period of control, but metastases by blood or lymphatic routes have not 
heen rare after five years, when the neoplastic localizations were accompanied 
by adenopathy. 

(a) Lymphosarcoma of the Pharynx.—We cite here statistics gathered 
hy Doctor Jutras of Montreal, on the subject of patients treated, from 1923 
to 1928, by roentgenotherapy in our service. Forty-six patients were ir- 
radiated ; 16 have a minimum survival of five years, or 34 per cent. 

(b) Epitheliomata of the Palatotonsillar Region, Larynx and Pharynx.— 
These statistics comprise the cases irradiated in our service, from 1920 to 
1930, by roentgenotherapy. Sixty-six patients with epitheliomata of the 
palatotonsillar region were treated; 21 have a minimum survival of five 
years, or 32 per cent. 

One hundred twenty-six patients with cancer of the larynx were treated ; 
31 have a minimum survival of five years, or 24 per cent. 

Two hundred twenty-five patients with cancer of the pharynx were 
treated; 26 have a minimum survival of five years, or 11 per cent. 

(c) Epitheliomata of the Maxillary Sinus.—At the Fondation Curie, the 
majority of epitheliomata of the maxillary sinus have been treated surgically, 
followed by application of tubes of radium in the cavity (method of Hautant- 
Monod). The results have been sufficiently satisfactory that the use of 
external radiation has in general been discontinued. However, when the 
extension of the lesions has rendered the cases totally inoperable, we have 
resorted to roentgenotherapy. The number of patients treated by roent- 
genotherapy is for this reason small. However, the results are favorable, 
and we have the impression that this type of cancer is among the most 
favorable from the point of view of roentgenotherapy. 
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From 1920 to 1932, eight patients with cancer of the maxillary sinus 


were treated by roentgenotherapy alone; four are still living, with a mini- 


mum survival of five years, or 50 per cent. 

The first patient was treated in 1922, the second in 1930, the third in 
1931, the fourth in May, 1932. Of these four cases, three had a total 
destruction of the floor of the orbit, and partial destruction of the malar 
bone; one of them had an extensive submaxillary adenopathy. 

(d) Epitheliomata of the Cervix Uteri—The statistics of cancer of the 
cervix are those of Lacassagne, which he has submitted to the League of 
Nations. They include all the cases of epithelioma of the cervix treated 
in the services of the Fondation Curie, by radiation, from 1919 to 1930. 

Nine hundred eighty-four patients have been treated. Three hundred 
eleven have a minimum survival of five years, or 31 per cent. These cases 
are divided as follows: 

Degree I, 97 patients treated; 59 having a survival of 5 years, 60%. 

Degree II, 362 patients treated; 145 having a survival of 5 years, 50%. 

Degree III, 411 patients treated; 101 having a survival of 5 years, 24% 

Degree IV, 112 patients treated; 6 having a survival of 5 years, 5%. 
By years the extremes of results have been: 

Degree I, in 1921, 14%; in 1929 and 1930, 72 and 75%. 

Degree II, in 1919, 16%; in 1923 and 1930, 52 and 56%. 

Degree III, up to 1921, 0%; in 1925, 1928 and 1930, 37%. 

Up to 1921, cancers of the cervix were treated by radium alone, intro- 
duced into the uterine canal and vagina. In the course of 1922, the as- 
sociation of roentgenotherapy and radium began (the roentgen rays in 
general preceding the application of intracavitary radium), which has given, 
since 1925, 37 per cent five year survivals in Degree ITI. 

In 1924, several patients with Degrees III and IV cancer were treated 
by roentgenotherapy alone, without intracavitary radium, as were those cases 
of postoperative recurrence. Sixty-three patients were thus treated by 
roentgenotherapy alone, nine have a survival of more than five years, or 
14 per cent. Eleven were thus treated by Baclesse, in 1930; five are still 
living, or 45 per cent. 

These results have been obtained with 200 kilovolts, while in general 
this voltage is too low to obtain cancericidal doses at a depth without pro- 
voking cutaneous injuries. 

(e) Epitheliomata of the Tongue—We give here the statistics of the 
Fondation Curie, comprising cancer of the tongue treated by association 
of radium puncture or intra-oral moulage for the primary lesion, with 
roentgenotherapy, radium or surgery for the adenopathy. These statistics 
are those of Roux-Berger, published in 1932, comprising the patients treated 
from 1919 to 1928. These epitheliomata are divided into three groups: 

Epitheliomata of the dorsal anterior tongue. 

Epitheliomata of the dorsal posterior tongue. 

Epitheliomata of the infralingual aspect or floor of the mouth. 
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These patients are further divided into four degrees, according to the 


extension of the lesions: 

Degree I, comprising lesions of 20 Mm. as a maximum. 

Degree Il, comprising lesions involving less than one-half the tongue. 

Degree III, comprising lesions of more than one-half the tongue or floor 
of mouth, 

Degree IV, comprising lesions involving the totality of the tongue or 
floor of the mouth. 

Three hundred eighty-two patients have been treated; 71 have a sur- 
vival of five years, or 18 per cent. 

Among 198 patients with epithelioma of the dorsal anterior tongue, 45 
have survived five years, or 22 per cent. 

Among 91 patients with epithelioma of the dorsal posterior tongue, 
nine have survived five years, or 10 per cent. 

Among 93 patients with epithelioma of the infralingual region, 17 have 
survived five years, or 18 per cent. 

The dorsal anterior epitheliomata of the tongue have given 44 per cent 
survivals of five years for Degree I, 22 per cent for Degree II, and 10 
per cent for Degree III. 

The dorsal posterior epitheliomata of the tongue have given 25 per cent 
survivals of five years for Degrees I and II, and 14 per cent for Degree III. 

Degree IV in these two localizations has given 2 per cent (1 in 60). 

The proportion of deaths from adenopathy alone before five years, the 
primary lesion remaining healed, has been: 

24 per cent for the dorsal anterior epitheliomata. 
17 per cent for the dorsal posterior epitheliomata. 
7 per cent for the infralingual epitheliomata. 

The treatment of cancer of the tongue by roentgenotherapy alone has, 
up to the present, failed to give satisfactory results. It is, however, true 
that the patients treated were those having the whole of the tongue invaded, 
often with bilateral adenopathy, having Degree IV extent. Among 112 
patients treated, only four have lived more than five years (3.5 per cent), 
and only nine have lived more than three years. In several cases in which 
marked improvement appeared to have been obtained, the patients have died 
of pyemia during the first year. 

(IV) Meruops or TREATMENT BY RaprATION.—(A) General Pro- 
cedures of Irradiation: The exposé of the above results leads us to speak 
of the methods of treatment which were used. If one considers the situa- 
tion of the source of energy, two general methods of irradiation exist: 

The first is the method of irradiation by an internal source, the energy 
being introduced and maintained in a fixed position in the organism. 

The second is the method of irradiation by an external source, the 
energy being outside the organism, the transfer of the energy being trans- 
cutaneous, through the tegument, which is the case when employing roent- 
genotherapy and telecurie therapy. 
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Each of these two methods naturally has its advantages, inconveniences 
and dangers, and each has an adaptation to particular localizations. 

The first method permits the distribution of high doses of radiation in a 

short time, four to ten days, to the primary lesion itself, without too great 


damage to the general tissues, the volume of tissue irradiated always being 


small. Radium puncture in the treatment of cancer of the tongue or palate, 
intra-oral moulage in the treatment of cancers of the buccal surface, lips 
or floor of the mouth, and interstitial radium in the treatment of cancer of 
the breast are examples of this type of irradiation. Such is the treatment 
of cancer of the uterus by intracavitary radium utilizing very high doses. 
One can thus treat the primary lesion under ideal conditions provided the 
neoplastic mass is of limited extent, but one is obliged to utilize a second 
treatment, irradiation from an external source, or surgery, for the adenopathy. 

The second method has the great advantage of making possible the 
treatment of extensive tumors, and in general the simultaneous treatment 
of the primary lesion and the adenopathy. It has the great inconvenience, 
in extensive or deep lesions, of necessitating fields of irradiation, or surfaces 
of entry of the rays, having a large area, and consequently irradiating a 
voluminous mass of tissue. In order to avoid general or local accidents, 
one is thus obliged to reduce the daily doses according to the area of the 
fields and the fragility of the organs traversed by the rays. 

Meanwhile it is necessary to apply high cutaneous doses in order to at- 
tain a sufficient dose at a depth. The result is that the duration of treat- 
ment is always much longer with the method of external irradiation than 
with the treatment utilizing an internal source of energy. We have never 
obtained the cure of relatively superficial neoplasms, such as the larynx, in 
less than eight to ten days, and the skin modifications were always con- 
siderable when the duration of treatment was less than 20 days. When the 
neoplasms are more extensive and deeper, the treatment must extend over 
30 to 35 days, and when it is a question of abdominal lesions (neoplasms 
of the cervix and parametria), the number of fields must be increased to 
six at a minimum, and the duration of treatment must extend to 50 or 
even 60 days. 

(B) Generalities on the 
first appearance, the same after irradiation by external or internal sources. 
These are: (1) The destructive effects on the neoplastic cells, which one 
can observe conjointly with those produced on the normal epithelium of 
the mucosae. (2) The effects produced on the vasculo-connective tissue, 
or fibrosclerosing effects, which are at times followed by necrosis, early 
in the method of internal irradiation, and generally occurring much later in 


siologic Effects—The biologic effects are, on 


the method of external irradiation. 

In reality the biologic effects differ widely in the time of their appearance. 
When one uses an internal source, with a high dose given in several days, 
the destruction of the neoplastic cells is most often accomplished before 
the appearance of the fibrosclerosing effects. Both effects are clearly ap- 
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preciable within the two weeks which follow the beginning of treatment. 
The early necrotic effect is generally of little importance. For example, in 
the intracavitary irradiation of the cervix, it is not exceptional to see a vari- 
able degree of necrosis of the submucosa or of the muscle itself, but con- 
sidering the thickness of the cervix this necrosis is generally of little im- 
portance. Likewise, in the tongue and palate, the phenomena of sclerosis 
and necrosis, immediately succeeding the disappearance of the neoplasm, are 
of little importance. There persists only a more or less extensive shrinkage 
of the tissues. 

When the irradiation utilizes an external source and must absolutely re- 


spect the tissues traversed, because of the extension of the neoplasm, the 
epitheliolytic effects are much later than in the preceding case. 
happens that the vasculo-connective fibrosclerosis precedes the cancericidal 


It often 


effects and thus suspends the neoplastic involution. 

Suppose, for example, that we give the same irradiation by roentgeno- 
therapy, with the same total dose, the same daily doses, repeated in a con- 
tinuous manner each day for 35 to 40 days, to the buccal cavity of three 
different patients having an epithelioma of the palatotonsillar region. Sup- 
posing these three epitheliomata are of the same extent and aspect, but cover 
in one case the tonsil, in the next the pillars and the lower part of the palate, 
and in the third the base of tongue and the glossopharyngeal sulcus. The 
first two cases have a similar histologic form, cells having little differentiation ; 
the third case is formed of more differentiated cells. The first case is accom- 
panied by an extensive adenopathy, unilateral on the side of the lesion; the 
two other cases have no adenopathy. One might think that these three 
epitheliomata, quite close in structure, would react essentially in the same 
manner to radiation. In fact, when such lesions are of small volume and can 
consequently be treated by radium puncture, they are frequently curable; but 
the treatment by an internal source of energy brings to light no differences in 
their properties and their sensitivities to radiation. It is otherwise following 
treatment by roentgenotherapy. After 20 to 25 days of treatment by roent- 
genotherapy, there remains in the first case only a small, round neoplastic 
mass of one-half a centimeter in diameter, situated on the tonsil itself. It is 
the point of origin of the epithelioma. With the continuation of the irradia- 
tion up to about 4o days, the disappearance of this residuum is definite at 
about the thirtieth to thirty-fifth day, and the disappearance of the adenopathy 
will occur later, about the fiftieth day. In such a case a cure may be antici- 
pated. We have patients of this nature in whom a cure has been maintained 
for more than five years, and there is no appreciable modification of the 
vasculo-connective tissue covering the tonsil. 

In the second case, one likewise notes, toward the twenty-fifth day, 
that the tumor has almost disappeared, with the exception of small neo- 
plastic nodules, nonconfluent, and only several millimeters in diameter. 
These nodules which, in general, correspond to the point of origin of the 


neoplasm and to the initial malignant cells, are not situated on the tonsil 
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as in the preceding case, but on the internal surface of the anterior pillar. 
Between the twenty-fifth and thirty-fifth days, one notes a transformation 
of the vasculo-connective tissue in the neighborhood of these small residual 
neoplastic nodules. The glossopalatine muscle loses its softness, becomes 
cicatricial, white, and deprived of vessels. This fibrosclerotic transforma- 
tion is at times very marked before the disappearance of the neoplastic cells. 
One has the impression that a cure has been accomplished. but five to 
six months later, the pillar is covered with small multiple ulcerations, the 
recurrence is manifest, and rapidly assumes a necrotic character over a 
wide extent. 

One is thus in the presence of two cancers of little histologic difference, 
as closely similar as to point of origin as it is possible to suppose, but dif- 
ferent in the point of view of their manner of reaction to external radiation. 

The third case differs further from the two preceding cases. Clinically 
the lesion extends more markedly into the glossomaxillary sulcus. How 
ever, as in the preceding cases, the greatest part of the neoplasm disappears 
after roentgenotherapy. There persists a tumoral residuum on the mucosa 
covering the internal surface of the angle of the inferior maxilla. At this 
point, where the vasculo-connective tissue more or less adheres to the peri- 
osteum, a cure has never been obtained. 

In these three cases there is a slight difference in the histologic types, 
and a very great difference in the nature of the vasculo-connective tissue. 
When this tissue is loose, soft, elastic, as it is in the region of the tonsil or 
vallecula, the cure of epitheliomata arising in these regions is not difficult. 
3ut when the vasculo-connective tissue is dense, thick, matted, accompanied 
by muscular fibers, the tendency to fibrosclerosis is early and seems to pre- 
cede the epitheliolytic effects. It thus seems that there exists an antagonism 
between “too early’ fibrosclerosing effects and “too late’’ cancericidal 
effects. The more one tries to force the cancericidal effects by the aug- 
mentation of the daily doses, the more one intensifies the fibrosclerosing 
effects, thus reducing the nutrition and consequently the radiosensitivity of 
the neoplastic cells. 

Thus the epitheliomata which have invaded compact bone, of which the 
periosteum is thick, serrated and dense, are among the most difficult to 
eliminate, and it is always at the site of bone involvement that recurrence 
occurs. Thus the epitheliomata of the inferior maxilla are in general more 
difficult to affect favorably than those of the superior maxilla. 

The nature of the neoplastic cells and of the vasculo-connective tissue 
on which they develop are thus the two great factors determining success 
or failure in the course of irradiation by an external source of energy. It 
is in this manner that we are able to establish, little by little, according to 
the results obtained, an empiric classification of tumors according to their 
topographic and precise points of orgin. On the contrary, irradiation by 
an internal source of energy produces almost equivalent cellulicidal effects, 
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whatever the degree of differentiation of the neoplastic cells and whatever 
the nature of the vasculo-connective tissue. 

One might thus be led to think that radiotherapy from an internal 
source could produce a cure in all forms of neoplasms of limited extent, 
and that radiotherapy from an external source could produce a cure in 
forms of greater extent and of slightly differentiated cells, developing in 
those regions having a loose vasculo-connective tissue. This is not entirely 
exact; radium puncture provokes quite frequently the appearance of ade- 
nopathy, and does so more frequently as the cells are less differentiated 
and hence have a greater tendency to local diffusion and dissemination by 
lymphatic routes. For example, the treatment of lymphosarcomata and un- 
differentiated epitheliomata by radium puncture has not in general given 
satisfactory results, except when preceded by external irradiation using 
large fields. 

In résumé, irradiation by an internal source can be used particularly in 
the treatment of cancers of differentiated cells, of small volume, without 
adenopathy. Irradiation by an external source can be used in the treatment 
of extensive lesions accompanied by adenopathy, when the cells are un- 
differentiated or only slightly differentiated, and when the vasculo-connective 
tissue is soft, loose, elastic, nonfibrous, and not penetrated by muscular fibers. 

These are the general rules based on the results obtained, when the 
method of external irradiation has been the most elementary, the least dif- 
ficult—the method of continuous treatment. This is particularly simple 
when, for example, for a total cutaneous dose of 7,000 r/1,* the daily doses 
on the region of the neck are low (200 to 250 r/1), in order to avoid all 
excessive local and general reaction. But this method has never given us 
the cure of cancers of differentiated cells, developing on a dense fibro- 
connective tissue or having produced either muscular fixation, or adher- 
ence to bone or cartilage. In these cases the results are clearly improved 
when one strives to combat the early fibrosclerosing effects by the use of 
irradiation in periodic series, distributed at the moments of the maximum 
sensitivity of the neoplastic cells and not at those moments when the vasculo- 
connective tissue has a maximum tendency to sclerose. 

The above exposé of the conditions of treatment and results concerns 
only the stratified epitheliomata, concerning which we have had a long ex- 
perience. We shall now speak of the adenocarcinomata, which we know less 
well. It is more difficult to form an opinion on the effects of radiation in 
these tumors, because they have a different evolution than the stratified 
epitheliomata. The latter develop in essentially vital regions, such as the 
buccal cavity, larynx, pharynx and esophagus. They cause death in two 
or three years at a maximum, very rarely in more than three years, while 
the adenocarcinomata develop more often in less vital regions, and are in 
general less rapid in their evolution. Sometimes this evolution is very long, 
and one sees patients surviving after five years with neoplastic foci which 


have been temporarily arrested in their evolution by radiation. It seems 


*r/t (with backscatter ). 
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that the effect of the fibrosclerosis which prevents the cure of stratified 
epidermoid epitheliomata, treated by external irradiation, produces in the 
adenocarcinomata quite different results. The cells of the epidermoid epithe- 
liomata do not remain for long enclosed within this fibrous tissue; after 
several months they regain their development and a rapid recurrence is 
manifest. On the contrary, the cells of the adenocarcinomata are able to 
remain enclosed within this fibrosclerosed tissue for years, and it is only 
two, three or five years after the irradiation that the neoplastic cells of the 
adenocarcinomata appear to liberate themselves from this fibrous envelope. 
Ewing reports the case of a woman irradiated for a cancer of the breast 
and considered cured. She was killed in an automobile accident many years 
after her treatment. An autopsy was made of the previously treated breast, 
and groups of neoplastic cells, living enclosed within a fibrosclerotic cap- 
sule, were demonstrated. 

In addition to these very slowly developing forms, one sees, but more 
rarely, adenocarcinomata of extremely rapid evolution, which cause death in 
less than one year, either by local recurrence after surgical intervention, or 
by the appearance of numerous metastases. These are generally very radio- 
sensitive forms, reacting in a manner similar to the lymphosarcomata: it is 
among these forms only that we have obtained the definite disappearance 
of several apparently inoperable adenocarcinomata. 

(V) SurGERY AND RADIATION IN CANCER.—(a) Choice of Treatment. 
According to the consensus of surgical opinion, all movable cancers, or 
all movable lymph nodes, are operable and must be removed surgically. 
One considers only the technical operability. But there exists another 





factor, which is the true or biologic operability, chosen or rejected accord- 
ing to the tendency to cellular dissemination and rapidity of cellular mul- 
tiplication. The more embryonal a neoplastic cell, the more movable a 
cancer, the more the adenopathy is superficial and movable, that is to say, 
technically operable, as, for example, the lymphosarcomata or very undif- 
ferentiated epitheliomata, the less is the tumor biologically operable, because 
around these movable lesions, there are already isolated cells in the lym- 
phatic chains. We could cite many observations in which a very movable 
tumor, having been operated upon, underwent a rapid cellular dissemination, 
followed in several months by an infiltrating and fixed tumor. 

As far as radiation is concerned, the diagnosis of the degree of differ- 
entiation of the cancerous cells, and the knowledge of the degree of fibro- 
sclerotic transformation of the vasculo-connective tissue, appear to be the 
basis of choice of the treatment applicable to a given cancer. When the 
cells are very slightly differentiated, when the cancer develops on a loose, 
nonfibrous tissue, when the cancer does not intimately adhere to the deeper 
planes, when it conserves a certain mobility, when it is not fixed to bone 
or cartilage, it reacts in general as a very radiosensitive tumor, that is to 
say, having a greater percentage of probability of being cured by radiation. 

As we have explained above, due to the tendency of rapid cellular 
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multiplication and their immediate dissemination, this type of neoplasm is 
not generally favorable for surgery, even though it is technically operable. 
Moreover, such a tumor is generally rejected by the surgeons because it is 
most often accompanied by early adenopathy. 

Cancers consisting of differentiated cells, developing on fibrosclerotic con- 
nective tissue, are the forms generally incurable or difficult to cure by 
radiation, because of their relative lack of radiosensitivity. When they are 
technically operable, they belong to the domain of surgery, because the 
cells multiply slowly, have only a slight tendency to dissemination, and 
develop an adenopathy only rarely or late. Such are the two extremes 
of cases. 

(b) Association of Surgery and Radiation.—Between these two types of 
clearly defined cases, of which we have just spoken, there are an infinite 
number of intermediate cancers in which the diagnosis of differentiation and 
radiosensitivity is very difficult at present. In these intermediate cases, which 
are difficult to diagnose, the precise choice of treatment is less essential, and 
the association of surgery and radiation is often useful. This association 
will be necessary for a long time, because many cases will for long remain 
incurable by either surgery or radiation alone. 

(1) Preoperative Radiation Radiation has for its principal effect the 
destruction of undifferentiated, young, neoplastic cells with a great tendency 
to reproduction ; its effect is much less on the older and more differentiated 
cells, less able to reproduce. It thus easily destroys the cells most dangerous 
for the surgeon, leaving unmodified the cells of slower activity. When the 
surgeon is convinced of the necessity of operative intervention, and the 
tumor is not one justifying radiation, it would be rational to irradiate first, 
and operate later, because there is very frequently an association of young 
and adult cells. Each surgical procedure in cancer would benefit accordingly 
from preceding irradiation, sufficient to produce the destruction of all cells 
which are on the point of reproduction. This would give the surgeon added 
security in his operation. In such a case, it would be rational, in our opinion, 
to administer about one-half of the dose capable of arresting the neoplasm; 
for example, 3,000 to 4,000 r/I on the skin, given slowly during ten to 
12 days, with 300 to 400 r/I per day, through two opposing fields. The 
surgical intervention could be accomplished before the possible appearance 
of new, young cells, that is to say, before the twentieth day, and in any case 
before the slight skin reaction of the twenty-fifth day. 

If this treatment by radiation provokes a great reduction in the volume 
of the tumor, which is appreciable about the fifteenth day, one would thus 
have the proof that the cancer was very radiosensitive, very rich in young 
cells, and that surgery practiced at once might have been followed by re- 
currence at a distance, or by metastases. Thus preoperative irradiation in 
general assures more favorable conditions from the point of view of sur- 
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gery, and at times it is possible to identify a tumor which is biologically 
operable or inoperable. 

In the case of a great and rapid reduction in the volume of the tumor, 
the treatment could be terminated either by surgery or by radiation, accord- 
ing to the speed of diminution of the neoplastic mass. On the other hand, 
if there is not a reduction in the tumor after two or three weeks, it is 
preferable to proceed with surgery. 

If the tumor is originally inoperable, adherent, fixed to the deeper struc- 
tures, and shows slight sensitivity to the rays, a partial treatment by radia- 
tion will, nevertheless, destroy a certain number of cells, liberate the neo- 
plastic mass from its adherence for a limited time, and thus facilitate the 
surgical procedure from the point of view of technical operability, as well as 


from the point of view of the risk of dissemination. 
(2) Postoperative Irradiation—Postoperative irradiation may be either 
arly or late. Early postoperative irradiation is preferably administered im- 


mediately after the healing of the tissues, about the twentieth day, while 
there still remains a slight degree of postoperative neoplastic activity, and 
while the cicatricial postoperative tissues have not as yet become sclerotic. 

Irradiation is thus administered before the recurrence is apparent. But 
the recurrence is either certain, or only slightly probable. If the recurrence 
is certain, the surgical intervention being incomplete, the choice of the 
region to irradiate may be difficult if it concerns an extensive tumor having 
necessitated an extensive operative procedure, as, for example, an adeno- 
carcinoma of the breast. It can happen that one may irradiate the region 
in which the recurrence will not take place. If the recurrence is only 
slightly probable, it seems preferable to us in this case also to wait, rather 
than to administer what is called prophylactic postoperative radiotherapy. 
A late postoperative irradiation, after the visible appearance or recurrence, 
seems to us preferable, as the radiotherapy is thus applied with precision 
over the zone where the cells are developing. 

Insufficient, relatively slight radiotherapy has no other aim than to cause 
the disappearance of the most sensitive cells. It liberates for a time the neo- 
plastic mass from the adherences which bind it, after which these may reappear 
and the tumor again become fixed and immobile. 

If the radiotherapy has been complete, with a curative aim, and if it has 
not been followed by success, the infiltration of the tumor by the vasculo- 
connective tissue is much earlier, the neoplasm seeming to unite more in- 
timately with the surrounding tissues. If it was mobile before treatment, it 
becomes fixed and infiltrating. This is one of the reasons why a second 
treatment by radiation has always been inefficacious, except occasionally 
when the tumor was very radiosensitive. 

There is the same sequence after surgery, if the neoplastic extirpation 
has not been complete. The neoplasm becomes more infiltrating than before 
the intervention. The result is that, if one irradiates a recurrent cancer 
after surgical intervention, one rarely obtains the disappearance of the neo- 
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plasm, because the cells have a reduced sensitivity due to the cicatricial 


tissue and the increased infiltration. 

Jolly, of the College of France, demonstrated 12 years ago, by a very 
simple experiment, the degree of reduction in radiosensitivity following the 
diminution of the nutrition and exchange. The thymus of the pigeon, 
lymphoid organ of very great radiosensitivity, is bilateral, and each lobe has 
its own vessels. If one ligates the vessels of one side only, and then ir- 
radiates simultaneously the two lobes, one notes the destruction of all the 
lymphoid cells of the lobe wherein the nutrition is normal, while the cells 
have been very little modified in the lobe in which the nutrition has been 
reduced by ligature of the vessels. These facts explain why, after sur- 
gery, as after radiation, cancers are less radiosensitive, since the section of 
the vessels and the fibrosclerosis diminishes the nutrition of the cells. Thus 
we have cures of recurrences after surgery only if the cells had originally 
a very great radiosensitivity, or if the treatment was practiced early after 
the intervention. But even though the radiotherapy has been early or late 
after the surgery, the disappearance of the neoplasm has at times been 
followed by quite extensive necrosis, which begins in the region of surgical 
section of the tissues, and appears one or two years later. Postoperative 
radiotherapy is thus in our opinion less efficacious than radiotherapy ap- 
plied to nonoperated tissues; it is, moreover, somewhat dangerous for the 
general tissues, at least when it concerns stratified epidermoid epitheliomata. 

Nevertheless, statistics published in various countries inform us that post- 
operative radiation has been practiced with a certain success in adenocar- 
cinomata of the breast, even when preoperative radiation had already been 
administered. Preoperative radiation favors the production of fibrosclero- 
sis, surgery accentuates it; hence these two transformations of the vasculo- 
connective tissue greatly reduce the radiosensitivity of the neoplastic cells. 
Moreover, the doses given in postoperative prophylactic treatments, or in 
late treatments, have in general been low, 500 to 1,000 r/I to the region of 
the tumor. Even the cure of a cancer of the larynx or pharynx, or a cer- 
vical adenopathy, necessitates 4,000 to 5,000 r/1 directed over the neoplastic 
cells). One may thus be astonished that the cure of cancer of the breast 
and its adjacent adenopathy is obtained with doses of 500 r/1; moreover, 
these treatments have been able to be repeated with success, one or even 
two years later. 

The ensemble of these facts is difficult to explain. Indeed, we have 
obtained the cure of postoperative recurrence of cancers of the breast only 
alter doses of 4,000 to 5,000 r/I on the neoplastic cells. In addition, during 
the course of numerous experiments, Regaud has shown that the disappear- 
ance of neoplastic cells of stratified epitheliomata, or of the normal epithe- 
lium of the testicle, have never been obtained by the use of repeated irradia- 
tion over one or several years. Moreover, he has shown that the parent 
cells of adenocarcinoma are in general less sensitive to radiation than the 
parent cells of stratified epidermoid epithelioma. 
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The opinion of Regaud, the case cited by Ewing, and several similar 
observations, in which the autopsies of patients treated by radiotherapy and 
apparently cured of adenocarcinomata have revealed neoplastic cells after 
five to ten years, leads one to think that the difference in sensitivity be- 
tween the parent cells and the lineal cells is perhaps more marked in the 
adenocarcinomata than in the stratified epitheliomata. It would thus result 
that, in a certain number of cases, what had been considered as a cure would 
be only the destruction of the very fragile daughter cells; the parent cells, 
whose evolution is much slower, could remain enclosed within a fibro- 
sclerotic connective tissue for a very long time. Whatever the reasons may 
be, it seems to us justifiable to draw the following conclusions. 
CONCLUSIONS 
A primary empiric classification of tumors as to their precise anatomic 
points of origin will constitute, for radiation therapy,’a basis for prognosis 
and procedure, and will lend to histologic classifications greater utility in 
radiation therapy. 

As far as radiation is concerned, the diagnosis of the degree of differ- 
entiation of the cancerous cells, and the knowledge of the degree of fibro- 
sclerotic transformation of the vasculo-connective tissue, appear to be the 
basis of choice of treatment applicable to a given cancer. 

In addition to the technical, or presumable, operability, there exists the 
true or biologic operability, which is one chosen or rejected according to 
the tendency to cellular dissemination and rapidity of cellular multiplication. 

With the exception of very radiosensitive forms, relatively few in num- 
ber, the cure of adenocarcinomata remains more difficult, and more rare, by 
radiation than the cure of stratified epidermoid epitheliomata. 

Inasmuch as radiation has not as yet produced the cure of an appreciable 
number of inoperable adenocarcinomata over a period longer than five years, 
those which are technically and biologically operable should by preference 
be operated upon, as a rule, after a moderate external irradiation. 

Cervical adenopathies in relation to highly differentiated epitheliomata 
of the mucosae benefit in general more from surgery than from radiation. 
On the contrary, adenopathies corresponding to neoplastic lesions formed 
of less differentiated cells belong to the domain of radiation. 

In any combination of surgery and radiation therapy, it is, in our opinion, 
more efficacious to precede rather than follow surgery by radiation. 


Discussion.—Dr. Maurice Lenz (New York): It had been realized 
for a long time that large doses were essential for clinical arrest of cancer 
by roentgenotherapy. This could frequently not be carried out because of 
concomitant roentgen ray injury to adjacent normal tissues, especially in 
deeply situated and not markedly radiosensitive malignant tumors. Coutard 
reduced this handicap by applying to practice the principle of fractionating 
and protracting the total dosage over a longer period. This he did at the 
suggestion, and on the basis, of experimental work carried out on ram’s testes 
by Regaud. In Coutard’s method the entire amount of irradiation is given 
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over a period of several weeks, and the treatment is never repeated, thus 
taking advantage of the full resistance of the normal surrounding tissues 
and before retrogressive radiation changes have taken place in them. In 
cases of neoplasms of the upper respiratory and digestive tracts, this treat- 
ment produces such a severe reaction in the irradiated mucosa that it is 
temporarily denuded of its epithelium. The more important nourishing 
vascular and connective tissues, however, are conserved and the denuded 
area quickly epithelializes from the edges. Coutard has been able to arrest 
cancers which, up to his time, had been regarded as unsuitable for roent- 
genotherapy even by the most experienced radiologists. This he did by 
varying the daily and total dosage in accordance with careful daily clinical 
observation of the patient and prolonging the treatment over a period of 
several weeks. 

Thus certain epitheliomata of the tonsil, pharynx and larynx have yielded 
a relatively high five year freedom from clinical evidence of cancer with 
his treatment, whereas this had occurred only exceptionaily before his work 
became known. Successful application of his method has not been limited 
to himself, but has been repeated by all those who have followed his technic. 
For instance, there had not been a single instance of five year clinical free- 
dom of cancer in those cases treated by roentgenotherapy at the Presbyterian 
Hospital of New York prior to 1931. Since we have applied the principles 
of his treatment, we have had a number of five year clinical arrests. 

Roentgenotherapy as an addition to intra-uterine and intravaginal radium 
in cancer of the cervix, especially where the outer portions of the para- 
metria are clinically involved, became important through his work and that 
of his associates, and was chiefly responsible for the remarkable increase in 
the number of five year clinical arrests in this group of cases at the Radium 
Institute in Paris. Roentgen ray injury to the intestines and bladder, which 
previously had frequently complicated the treatment in these cases, became 
rare. 

In roentgenotherapy of cancer of the breast, which is still in its infancy, 
this treatment has already attained some importance as a preoperative meas- 
ure, the operative removal being facilitated by shrinkage and increased mo- 
bility of the cancer. The two months’ delay for preoperative roentgeno- 
therapy certainly seems justified in cases with palpable axillary nodes, in 
view of the unsatisfactory, purely surgical five year statistics in this group 
of patients. The growth restraining effect of roentgenotherapy in inoperable 
cases is generally accepted. In postoperative roentgenotherapy the ana- 
tomicophysiologic conditions rarely permit the administration of sufficient 
roentgen ray» dosage to allow hope of permanent arrest of all cancer cells; 
the aim of the treatment is not permanent arrest, but retardation of the 
growth. 

Coutard has stressed the relation which exact anatomic location of the 
cancer has to its radiosensitivity and prefers to classify the radiocurability 
of his cases more in accordance with the point of origin of the cancer than 
purely on microscopic structure. The bearing which the condition of the 
vascular and connective tissue background has on radiocurability is illus- 
trated by the three patients with squamous cell cancer arising respectively 
in the tonsil, the anterior pillar of the tonsil, and the mucosa covering the 
oral surface of the angle of the lower jaw. In the tonsil where the con- 
nective tissue is loose and elastic, the results are good. On the posterior or 
inner surface of the anterior pillar, the connective tissue is denser and the 
results are correspondingly poorer. On the inner surface of the angle of 
the jaw, the connective tissue is very dense, terdon-like, and arrest by roent- 
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genotherapy practically never occurs. Our own clinical experience bears 
out the correctness of these observations as far as the relationship between 
results of roentgenotherapy and apparent site of intra-oral origin is con- 
cerned. Coutard has emphasized the clinical significance of producing roent- 
gen ray sclerosis in the connective tissue surrounding the cancer. If this 
change takes place before all cancer cells have been destroyed, further 
irradiation increases the sclerosis but does not destroy the cancer. This, for 
instance, is what happens in the epitheliomata located on the inner aspect of 
the angle of the jaw. It also happens when sublethal noncancer-killing 
doses are administered at long intervals over a year or two. On the other 
hand, in slowly growing adenocarcinomata of the breast, sclerosis of the 
connective tissue following roentgenotherapy may so encapsulate the cancer 
cells as to prevent their growth for long periods of time and thus help to 
lengthen the survival of the patient. 

He has emphasized the need for close codperation between surgeon and 
radiotherapist when decision is to be made whether a patient with a tech- 
nically removable malignant tumor should be operated upon or in spite of 
technical operability would derive greater benefit from radiation or from 
a combination of both. Finally, he has again pointed out that roentgeno- 
therapy of cancer is not a simple technical procedure which may be en- 
trusted to the inexperienced hands of anyone possessing a roentgenotherapeu- 
tic machine. On the contrary, it is a difficult clinical treatment which is 
influenced by the anatomic extent and location of the cancer, by its micro- 
scopic structure and the radioresistance of the normal surrounding. tissue, 
and presupposes not only adequate equipment and familiarity with roentgen 
ray physics, but, above all, clinical judgment based upon careful observa- 
tion of the patient under treatment. 


Proressor HeNrrI Coutarp (Paris, France) closing: Roentgenotherapy 
of cancer of the breast is, and probably will remain, one of the most dif- 
ficult radiation problems for a long time. Mitosis and cicatrization may 
take place concurrently. in cancer of the breast, yet treatment should, log- 
ically, be carried out only when tissues are especially radiosensitive, i.¢. 
during the first of these processes. This is manifestly not practical since it 
is not known when these changes take place. Postradiation reaction of con- 
nective tissue to similar dosage varies considerably, as shown by studies of 
mastectomy specimens removed five, 20 and 30 days after radiation. Roent- 
genotherapy has usually been unsuccessful where the connective tissue has 
shown sclerosis prior to irradiation. The marked divergence in clinical 
results of roentgenotherapy in cancer of the breast may be due to differ- 
ences in reaction of the connective tissue. 





THE EFFECT OF RADIATION THERAPY UPON 
INTRACRANIAL GLIOMATA 
Loyat Davis, M.D., anp ArtHur WerL, M.D. 
Curcaco, ILL. 
FROM THE DIVISION OF SURGERY AND THE INSTITUTE OF NEUROLOGY, NORTHWESTERN UNIVERSITY MEDICAL SCHOOL 

AMONG the many advances made in neurologic surgery during the past 
30 years has been the microscopic verification and classification of intra- 
cranial tumors found at operation and a correlation of the pathologic picture 
with the clinical course of the patient before and after operation. Today the 
neurologic surgeon must be able to foretell not only the precise situation of 
the lesion but its probable pathologic character as well. 

It was natural that the roentgen ray and radium should be suggested in 
the treatment of intracranial neoplasms because many gliomata cannot be 
removed completely by surgical methods now at our command. There are 
numerous articles in the literature upon the technic of radiation therapy ; upon 
the symptoms of reaction to the roentgen ray and upon the clinical course of 
the patient after treatment, but there is little evidence by which favorable 
results can be attributed directly to the effects of radiation. 

The conclusions as to the benefit of roentgen or radium therapy upon 
intracranial tumors are still vague and poorly defined. Emphasis in the 
reports found in the literature has been placed upon apparent clinical improve- 
ment following radiation, but there is always the preceding surgical operation 
with partial removal of the tumor and its decompressive effect to be taken 
into consideration before any part of the improvement in symptoms can be 
credited to the ‘effects of radiation therapy. The histopathologic effects of 
radiation upon gliomata and the survival periods of a group of tumors of the 
same histologic characteristics have not been compared microscopically and 
clinically with a similar group of untreated tumors. As a matter of fact, it 
has only been recently that evidence has appeared which deals specifically with 
the histopathologic effects of radiation upon gliomata. 

There are three different ways to investigate the problems of the effect of 
deep radiation upon gliomata of the brain: First, tumors so treated may be 
compared with untreated tumors of the same type. Second, a comparison 
may be made of regions of the tumor which have been treated, with areas of 
tumor tissue remote from the primary focus of operation, which had _ not 
been exposed to radiation. Finally, the third method may consist of a com- 
parison of biopsy material obtained at the time of operation and preceding 
radiation with autopsy material, or specimens obtained at a second operation, 
alter prolonged treatment. 

Of these methods of study, the second is preferable to the first or third 
because it permits of comparison between treated and untreated areas in the 


same glioma in a uniform environment. Practically, the difficulty of obtain- 


Ing a specimen of the tumor totally unaffected by radiation is obvious. In 
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comparing treated and untreated tumors of the same type, many complicating 
factors must be taken into consideration, such as the duration of the neo- 
plastic disease process in each patient ; the location of the tumors; the age and 
physical condition of the patients; and other possible concomitant diseases of 
the brain. The comparison of biopsy material obtained before radiation with 
specimens obtained following radiation is perhaps the least desirable pro- 
cedure because untreated tumors undergo marked degenerative changes with 
more or less severe inhibition of tumor growth which profoundly change the 
histologic picture. Therefore, the contrast between biopsy and autopsy mate- 
rial alone does not allow one to draw definite conclusions as to the effect of 
the radiation. It should be added that in the case of biopsy material the 
surgeon and the neuropathologist are not always sure whether it was removed 
from an outer, more normal zone; from the zone of glia proliferation; from 
the tumor itself ; or from an area not invaded by the tumor. For example, the 
diagnosis of “astrocytoma,” aw less malignant glioma, may be made if the 
material was removed from the transitional zone or from an area of necrosis 
with glia proliferation only to have the clinical course of the patient demon- 
strate the inaccuracy of the pathologic diagnosis. 
Comparison of Treated and Untreated Tumors. 
toma multiforme, one ependymoma, and one medulloblastoma, all of which 
had been treated with the roentgen ray, were studied. Biopsy material 
obtained during the operation preceding radiation was studied in comparison 
with material obtained at autopsy. Two cases of glioblastoma multiforme, 
which had not been operated upon and which had not been treated with the 





Four cases of glioblas- 


roentgen ray, were also available for a comparative study. 

By comparing the four glioblastomata operated upon and treated by roent- 
genotherapy with the two cases which were untreated, the impression was 
gained upon gross examination that the former were more solid tumors, which 
were more resistant to the cutting knife (after prolonged formalin fixation) 
than the somewhat softer and, in the center, more spongious untreated cases. 
After a detailed histologic study, it appeared that the central areas of necrosis 
were much larger in the roentgen ray treated cases than in the controls. In 
van Gieson stained preparations, the large amount of red-stained collagenous 
connective tissue within the necrotic areas of the treated cases was quite 
obvious to examination with the naked eye. Under the microscope an 
abundant stroma both of collagenous and argyrophile fibers could be seen in 
these areas. In the control cases such an increase in mesenchymal fibers was 
less evident, though there was a similar proliferation of the adventitia and 
the intima of the newly formed blood vessels with hyalinization of their walls 
such as was present in the treated cases. In the periphery of the necrotic 
areas of the treated cases there was an intense proliferation of tumor cells, 
apparently not inhibited by radiation. In none of the four cases of roentgen 
ray treated glioblastomata was there any evidence in the hemisphere which 
had been spared by the tumor, or in normal tissue adjacent to the tumor, of 
mesenchymal or glial overgrowth or marked disease of the cortical neurons. 
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Contrary to the generally accepted clinical opinion, the medulloblastoma 
appeared microscopically to be the tumor least affected by roentgenotherapy. 
There were only scattered areas of necrosis in the tumor mass which destroyed 

f 


the left cerebellar hemisphere and there was no evidence of overgrowth o 
mesenchymal elements in these areas. Elsewhere the tumor showed abundance 
of growth and the spinal cord was in places completely invaded by tumor 
cells. At the periphery of the sections of the spinal cord a marked increase in 
collagenous connective tissue fibers was noted, which apparently originated 
from the proliferated fibroblasts of the pia-arachnoid. 

The most marked inhibition of tumor growth was seen in the case of the 
ependymoma. In the periphery of the tumor only isolated nodules were pre- 
served which exhibited the original histologic picture shown in the biopsy 
material. The main portion of the tumor tissue was transformed into necrotic 
areas, in which isolated rows of tumor cells were preserved only around blood 
vessels. Though there was not a large amount of collagenous connective 
tissue fibers, silver stained preparations revealed a dense meshwork of glial 
and argyrophile mesenchymal fibers. Areas of necrosis have been described 
as occurring in nontreated ependymomata but the extent of tumor tissue 
destruction was never as large as we observed in the treated case in this group. 

It is difficult to decide just how much of the inhibition of the growth of 
the tumor in the four roentgen ray treated cases of glioblastoma multiforme 
was due to the effect of the roentgen rays and how much was due to the 
tendency of such a transformation which is commonly found in untreated 
tumors. Perhaps, the time factor may have played an important role 11 
producing the different appearance in the histologic picture of the untreated 
and treated tumors. The former gave a history of clinical symptoms of not 
more than three months’ duration, while the tumors which were operated 
upon and treated survived for a year and longer from the time of the first 
onset of symptoms. 

Comparison of Radiated and Nonradiated Tumor Tissue Within the Same 
brain.—In one case of glioblastoma multiforme (No. 2098), there was an 
opportunity to compare the original tumor in the left hemisphere which had 
been operated upon with an isolated small tumor nodule in the central region 
of the right hemisphere. The latter also showed a large area of central 
necrosis with numerous, newly formed blood vessels in the periphery and 
proliferation of the intima with hyalinization of the wall of the central vessels. 
It differed, however, from the main tumor mass by the absence of collagenous 
and argyrophile mesenchymal fibers which were so abundant in the necrotic 
area of the tumor mass in the left hemisphere which had been operated upon 
and had received the direct effects of radiation therapy. 

Comparison of Biopsy Material Obtained Before Radiation with Autopsy 
Vaterial—This comparative study did not yield any results in the four glio- 
blastomata. In all of these tumors it appeared that only the outer periphery 
‘f the tumor had been removed at the operation although the surgical record 
lefinitely gave evidence to the contrary. The sections showed an active pro- 
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liferation of neoplastic glioma cells but no areas of central necrosis. The 


difference in appearance in the case of the ependymoma has already been 
emphasized. No difference could be noted between the biopsy and autopsy 


material in the case of the medulloblastoma. 

From a purely clinical consideration of the effect of roentgen rays upon 
the survival period of patients with gliomata, one may easily be misled into 
the belief that the effect is striking. There are many factors to be considered, 
however. Certainly, a comparison of the survival period between treated 
and untreated patients in our series shows little or no difference. In the 
case of the medulloblastomata, our survival periods have been so excellent 
that it is hard to correlate the facts with the microscopic findings in this 
particular case. We do not, however, have a series of untreated medullo- 
blastomata for comparison. 

If the survival periods following deep roentgenotherapy were years longer 
than those of the untreated patients, one would still have to consider the fact 
that gliomata of the same group may have dissimilar cell type characteristics. 
This alone might well account for the difference in survival periods and the 
actual value of roentgenotherapy would necessarily be difficult to judge. 

The clinical and pathologic data upon the tumors included in this study 
are appended : 


Case No. 2070.—A male, age 33, had had symptoms of three years’ duration. He was 
operated upon April 20, 1928, and a soft, gelatinous tumor mass which contained small 
cystic cavities was removed en bloc and by suction from the posterior portion of the 
temporal lobe 

From May 7 to 10, 1928, he received 1,500 Ma. minutes of deep roentgenotherapy, 
using 200 K.V., 34 Mm. cu. and 1 Mm. al. filters at a target distance of 50 cm.; equiva- 
lent approximately to 2,400 R units. This was repeated in four weeks. 

At a second operation January 25, 1920, 
a large amount of tumor tissue was removed 
with the Bovie electrosurgical unit from the 
posterior portion of the temporal lobe and 
again a large amount of soft tissue was re- 
moved with a suction apparatus. The tumor 
upon gross examination was yellow and 
gummy. 

From February 7 to 19, 1929, the pa- 
tient again received 1,500 Ma. minutes, or 
approximately 2,400 r units, of deep roent- 
genotherapy with the same technic used pre- 
viously. This therapy was repeated in April 

Satis and again in May of 1929. The patient 
Fic. 1.—Case 2070: Glioblastoma multiforme. died August 23, 1929, seven months after 


Section through brain. Tumor invading right . r : : 
hemisphere; formation of large cysts following Operation and four years after the onset of 
anemic softening. eae 

his first symptoms. 

Pathologic Report—The right hemisphere of the brain was markedly enlarged 
and its gyri were flattened. The tumor destroyed most of the right hemisphere and 
invaded basal ganglia and the internal capsule. It extended almost to the tip of the 
occipital pole where cystic cavities filled with a gelatinous material were found. Local- 
ized for the most part in the center of the hemisphere, the tumor extended into the 
outer cortex and the pia-arachnoid in the parietal and occipital regions (Fig. 1). 
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A section through the anterior commissure showed the tumor to be well preserved. 
Only scattered areas of necrosis were seen with a mild invasion of collagenous con- 
nective tissue fibers arising from the adventitia of blood vessels. The tumor cells did 
not show any definite arrangement but were densely packed together and most of them 
had elongated nuclei surrounded by a scanty cytoplasm with one main long process 
in the form of unipolar spongioblasts. 

A section through the area of operation showed the presence of a thick membrane 
of connective tissue in which bundles of striated muscle fibers and bony tissue were 
seen. The tumor invaded this scar tissue along numerous new formed blood vessels 
Areas of anemic softening were seen filled with scavenger cells. One focus of soften- 
ing was densely filled with giant astrocytes (Figs. 2 and 3). 

A section through the cyst formation in the occipital lobe showed the cavity to 
be filled with débris of brain tissue. It was lined by a row of compound granular cor- 
puscles and was surrounded by a wall of giant, monstrous astrocytes. Microscopic Diag- 


nosis: Glioblastoma multiforme. 


be RNG oR OTS 


Pr 3 ry 


_ Fic. 2.—Case 2070: Glioblastoma mul 3.-—Case 2070: Glioblastoma multiforme (au- 
tiforme. Biopsy material from first opera topsy material). Central area of necrosis surrounded 
tion. Loose appearance of background with by well preserved tumor tissue. Increase in _ blood 
increase in glia nuclei. H. and E. stain. vessels with thickened, hyalinized walls. van Gieson 

stain. Zeiss obj. 3x, oc. 6x. 

Case No. 2085.—A male, age 27, whose history extended back four years, was 
operated upon September 10, 1928, and a large grayish tumor which was very tough 
and elastic was removed in part from the left frontotemporal area. 

From September 22 to 26, 1928, the patient received 1,500 Ma. minutes using 200 
K.V., 34 Mm. cu. and 1 Mm. al. filters at 50 cm., or an equivalent of approximately 
2,400 r units. This same dosage with the same technic of administration was repeated 
December 3 to 6; February 5 to 8, 1929. The patient returned to his work as a mail 
clerk in the postoffice and received no roentgenotherapy until May 11 to 14, 1931, when 
he received 1,500 Ma. minutes using 1 Mm. cu. and 1 Mm. al. filters; 200 K.V., or 
approximately 2,000 r units. He died on January 28, 1932, three years and three 
months after operation and seven years after the first symptom. 

Pathologic Report—Biopsy material sections showed a marked condensation of 
glia nuclei in the white matter of the cerebral cortex. Judging from the size and chro- 
matin content of the nuclei most of them were astrocytes. There was a marked con- 
densation in glial fibers but no increase in blood vessels or connective tissue. Inter- 
mingled with the well defined astrocyte nuclei were numerous, smaller, dark staining 
nuclei, but it was impossible to demonstrate cytoplasm or processes surrounding these 
nuclei. Tentative Microscopic Diagnosis: Astrocytoma. 

Upon gross examination of the brain there was an area of softening in the center 
f the left second frontal convolution which extended approximately 2 cm. into the 
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white matter as a cystic cavity partly filled with gelatinous material. The tumor 
invaded both the right and left hemispheres, destroying the corpus callosum and invaded 


the third ventricle. The tumor had a grayish-black color and contained in its center 


large necrotic areas stained homogeneously black (Figs. 4 and 5). 


. 


Fic. 4.—Case 2085: Glioblastoma multiforme. Fic. 5.—Case 2085: Glioblastoma multiforme. 
Coronal section through brain demonstrating Biopsy material from first operation. Loose ap 
tumor invading both hemispheres and final hem- pearance of background, mild increase in glia 
orrhage into tumor. nuclei. H. and E. stain. Zeiss obj. 10x, oc. 10x. 


Sections through the right frontal lobe showed the cortex to be normal without 
any marked changes in the neurons, and no increase in the glial nuclei or capillaries. 


An area of softening was present in the second left frontal convolution due to a cystic 
formation which followed the organization of an old focus of anemic softening. It 
was surrounded by a thin capsule of collagenous connective tissue fibers followed by 
Adjacent to the wall of the lateral ven- 


a zone of mild proliferation of fibrous glia. 
Part of the 


tricle was an organized blood clot in which tumor cells were present. 
thalamus was destroyed by the invading tumor. 


Fic. 6.—Case 2085: (Autopsy material.) Fic. 7.—Case 2085: Glioblastoma multiforme 
Area of calcification of newly formed blood (autopsy material). Tumor lining area of necrosis 
vessels in necrotic center of tumor. van Tumor cells best preserved around blood vessels 
Gieson stain. Zeiss obj. 10x, oc. 10x. In the center increase of blood vessels with pr« 

liferation and _ hyalinization of adventitia. vat 
Gieson stain. Zeiss obj. 3x, oc. 6x. 


The main portion of. the tumor was very cellular but no definite pattern could be mad 


out. Most of the cells showed well defined nuclei with an abundant cytoplasm but 1 
processes. Some forms which resembled unipolar spongioblasts were seen. There was 
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an abundance of newly formed capillaries and the arterioles and the larger vessels ap- 
peared normal without hyalinization of their walls. In the necrotic portion of the tumor, 
the débris of tumor cells which showed a fine granulation of their nuclei were found. 
Scattered thin-walled blood vessels were surrounded by islands of better preserved tumor 
cells. There was no marked increase in collagenous connective tissue fibers. Microscopic 
Diagnosis: Glioblastoma multiforme (Figs. 6 and 7). 

Case No. 2098.—A male, age 55, had had symptoms of 11 weeks’ duration. He was 
operated upon April 20, 1929, and a large, soft, gelatinous tumor with a great amount of 
degeneration was found in the posterior portion of the right parietal lobe which was re- 
moved with the suction apparatus. 

From June 3 to 10, 1929, the patient 
received 1,500 Ma. minutes of deep roentgen 
ray therapy, using 200 K.V., 34 Mm. cu. and 
1 Mm. al. filters; and a target distance of 
50 cm., or an equivalent approximately of 
2,400 r units. From August 6 to 14 with 
the same technic he received 825 Ma. min- 
utes or approximately 1,800 r units. From 
October 29 to November 5, he received the 
same dosage given in June, 1.¢., approxi- 
mately 2,400 r units. The patient died 
March 10, 1930. 

Pathologic Report: The sections ob- 
tained at operation showed a considerable 
increase in the glia nuclei in the white mat- is: di Meme ead: iiaiidiadiahs, menial ee. 
ter; acute foci of hemorrhages, but no in- Biopsy material from first operation. Mild increase 
crease in the blood vessels or areas of soften- en H. and E. stain. Zeiss obj. rox, 
ing (Fig. 8). 

Gross examination of the brain showed the left hemisphere to be enlarged and bulg- 
ing. The tumor invaded the greater part of the left half of the brain and extended 
through the corpus callosum and the midbrain into the right hemisphere. The inferior 
half of the right temporal lobe was also invaded by tumor masses. The tumor was hard, 
firm, and had a reddish-gray color. There were no areas of hemorrhage within the tumor 
except for a small field of hemorrhagic necrosis at the base of the left frontal lobe (Fig. 9). 


ey 


£ 
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Fic. 9.—Case 2098: Glioblastoma multiforme. Fic. 10.—Case 2098: Glioblastoma multi- 
Coronal section through brain. Left hemisphere forme (autopsy material). Left hemisphere. 


vaded by tumor. Isolated areas of tumor for- Radiated tumor. Area of necrosis with increase 
ition in right central and temporal gyrus. in blood vessels with thickened and _ hyalinized 
walls and collagenous connective tissue fibers. 

van Gieson stain. Zeiss obj. 3x, oc. 6x. 
In sections through the area of operation tumor cells could be seen to invade the 
ar tissue. In the deeper layers of the section necrotic areas were present bordered by 
intact tumor tissue. Within these foci of necrosis there was a massive increase of 
collagenous connective tissue fibers and an abundance of larger blood vessels with thickened 
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walls which had undergone hyalinization. The tumor cells did not show any definite 
arrangement, though there was a tendency to radiate around blood vessels and to form 
palisading, streaming lines. A section through the right precentral gyrus showed a 
neoblastic transformation of the glia cells of the molecular layers and of the satellites of 


the ganglion cells layers. The latter were markedly increased in number and surrounded 


Fic. 11—Case 2098: Glioblastoma multiforme Fic. 12.—Case 2098: Glioblastoma multi 
(autopsy material). Tumor from radiated area in forme (autopsy material). Central area of 
left hemisphere. Mostly tumor cells resembling necrosis in lett hemisphere. Increase in fi 
unipolar spongioblasts. Davenport stain. Zeiss brillary astrocytes laying down a dense mesh 
obj. 3 Mm., oc. 10x. work of fibers; increase of aryrophile con 
nective tissue fibers. Davenport stain. Zeiss 
obj. 20x, oc. 10x. 


by neurons in several layers. The ganglion cells and the axis cylinders were well pre- 
served. There was a marked increase in capillaries of the gray matter. In the white 
matter large areas of necrosis were seen with a mild increase in collagenous connective 
tissue fibers within those areas. In other places tumor cells were arranged in rosette 


Fic. 13.—Case 2170: Glioblastoma multi- Fic. 14.—Case 2170: Glioblastoma multi 
forme. Tumor removed at second operation. forme. Coronal section through brain. Inva 
Mild increase in collagenous connective tissue sion of left hemisphere and corpus callosum. 
fibers, tumor cells well preserved. van Gieson 
stain. Zeiss obj. 10x, oc. 10x. 
forms with their processes streaming toward the center of the rosettes. Microscopi: 
Diagnosis: Glioblastoma multiforme (Figs. 10, 11, and 12). 

Case No. 2170.—A male, age 48, who had had symptoms for five months before a: 


operation January 9, 1929, when a large, soft, degenerated tumor was removed by resec 


tion and suction from the left frontal lobe. 
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He received 1,500 Ma. minutes of deep roentgen ray therapy using 34 Mm. cu. and 
1 Mm. al. filters; 200 K.V., and 50 cm. target distance; an equivalent approximately of 
2,400 r units. The patient died November 30, 1929, nine months after operation and 14 
months after his first symptom. 
Pathologic Report: Sections from the biopsy material showed the tumor cells well 


Fic. 15.—Case 2170: Glioblastoma multiforme. Section 
through tumor (autopsy material). Increase in necrotic area, 
numerous newly formed blood vessels and increase in collagenous 
connective tissue. 


preserved and surrounding islands of small blood vessels in rosette like forms. Fine 


collagenous connective tissue fibers and scattered fibroblasts were present. There were 


scattered small areas of necrosis which contained débris of tumor cells and newly formed 


Fic. 16.—-Case 2434: Untreated case of glioblastoma multi- 
forme. Coronal section through brain. Invasion of both hemis- 
pheres by tumor. 
capillaries. The tumor cells contained large, round or oval nuclei, rich in chromatin and 
an abundant cytoplasm which stained intensely with eosin (Fig. 13). 
Grossly the left hemisphere was about double the size of the right and its convolutions 
were flattened. The tumor invaded most of the left hemisphere, but spared the temporal 
lobe which was compressed and the cortex near the midline and the upper medial third. 
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The tumor invaded the corpus callosum and compressed the striatum. The tumor was 
hard and firm and brownish-red in color. A small cyst was found at the posterior end of 
the tumor which measured approximately 2 cm. in diameter (Fig. 14). 

Sections showed the tumor to be cellular with an abundant stroma of fibrous glia 
There were scattered areas of necrosis filled with the débris of tumor nuclei and contain- 
ing islands of densely accumulated coarse collagenous connective tissue fibers. Other 
necrotic areas were filled with fibrillary astrocytes which sent out a dense meshwork of glia 
fibers. Blood vessels were numerous and within the necrotic areas their walls were thick- 
ened and showed hyalinization. The tumor cells were mostly of larger types with 
abundant cytoplasm and eccentrically located nuclei. In Davenport stained sections forms 
which resembled unipolar spongioblasts were seen. Microscopic Diagnosis: Glioblastoma 
multiforme (Figs. 15, 16 and 17). 

Case No. 2065.—A male, age 14, who had complained of headaches for two months 
before an operation October 10, 1928, at which time a soft, grayish-purple tumor was found 
in the left cerebellar hemisphere. The tumor was removed with the suction apparatus. 


Fic. 17.—Case 2434: Glioblastoma multiforme. Area of cen- 
tral necrosis, filled with débris of tumor cells. No marked in- 
crease of newly formed blood vessels or collagenous connective 
tissue. 

He received 750 Ma. minutes of deep roentgen ray therapy from October 26 to 30, 
1928; using 34 Mm. cu. and 1 Mm. al. filters; 200 K.V., target distance 50 cm. or an 
equivalent approximately of 1,200 r units. This same dosage was repeated from Decem- 
ber’ 26 to January 8, 1929, and March 6 to 9, 1929. The same number of r units were 
given in April and in June of 1929 over the spinal column. The patient died August 16, 
1929. 

Pathologic Report: The tumor specimen obtained at operation showed numerous 
densely accumulated, lymphocyte like cells with small, round, dark-staining nuclei and 
scanty cytoplasm. 

Examination of the brain: Grossly the entire ventricular system was markedly en- 
larged. The tumor destroyed the left cerebellar hemisphere completely and invaded the 
left middle cerebellar peduncle. The spinal cord was markedly enlarged at the lumbar 
enlargement. The cauda equina was infiltrated with tumor masses. 

Part of the tumor contained islands of necrotic tissue with blood vessels around which 
well preserved tumor cells were clustered. There was no marked increase in collagenous 
connective tissue or in blood vessels. At the point of transition of the tumor into the 
cerebellar peduncle there was a zone of proliferated astrocytes and a mild increase in blood 
vessels. The tumor cells contained round, dark-staining nuclei of equal sizes, with scanty 
cytoplasm, and no processes. The ganglion cells of the cerebellar nuclei seen within the 
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tumor mass were fairly well preserved. The tumor invaded the spinal cord and there was 
a marked overgrowth of connective tissue and blood vessels with thickened walls. Where 
the tumor invaded the anterior gray matter the ganglion cells showed pyknosis and dif- 
ferent stages of degeneration. Tumor cells also invaded the pia-arachnoid and the posterior 


periphery of the spinal cord. There was no increase of blood vessels or connective tissue 


in this area, only a mild increase in astrocytes in the immediate environment of the 
invading tumor. Microscopic Diagnosis: Medulloblastoma (Fig. 18). 

Case No. 2084.—A male, age 13, was 
operated upon December 26, 1927, after 
complaining of symptoms for six months. 

A purple tumor mass was found to project 

downward into the spinal canal between 

the cerebellar tonsils. From January 9 to 

12, 1928, the patient received 700 Ma. 

minutes of deep roentgen ray therapy, using 

¥%, Mm. cu. and 1 Mm. al. filters; 200 

K.V., 50 cm. target distance or an equiv- 

alent approximately of 1,150 r units. This 

same dosage was repeated by the same 

technic from March 12 to 15; June 11 to 

14; September 11 to 15; and December 10 

to 14, 1928, except that during the last S oO EE Ss 

treatment he received 937 one-half milli- “1G. 18.—Case 2065: Medulloblastoma (au 
. 2k * : topsy material) invading dorsal segment of 

ampere minutes or approximmtcly 1,500 fr i051 cord; pin arackheld and outer ‘sone of 

units. The patient died March 27, 1929. spinal cord. van Gieson stain. Zeiss obj. 3x, 

Pathologic Report: Sections from the ba a 
biopsy specimen showed the tumor to be very cellular. The nuclei were homogeneous and 
were surrounded by cytoplasm which assumed polygonal forms. The tumor cells were 
arranged in pseudorosette-like forms around scattered blood vessels. There was a mild 
increase in collagenous connective tissue interspersed between the tumor cells. 

Grossly, in longitudinal sections through the brain stem and the cerebellum the tumor 
invaded both the:right and left cerebellar hemispheres and extended as far as the roof of 
the fourth ventricle. The pons and medulla were flattened but not invaded by tumor 
masses. The tumor was solid, grayish-red in color and contained small necrotic and 
hemorrhagic areas (Fig. 19). 

The characteristic arrangement of 
the tumor cells seen in the biopsy speci- 
men had disappeared. Pseudorosettes re- 
mained only in the outer periphery of the 
tumor. The center of the tumor was 
represented by large areas of necrosis 
which contained numerous newly formed 
blood vessels with thickened, hyalinized 
walls. Around these vessels isolated 
rows of tumor cells were preserved. 

There was a marked increase of glia 
fibers and an overgrowth of newly formed 


fibroblasts without, however, a large pro- Fic. 19.—Case 2084: Ependymoma of  cere- 


bellum. Sagittal section through brain to demon 


duction of collagenous fibers. Within strate tumor destroying central part of cerebellum 
this necrotic area isolated cysts were and lined by roof of fourth ventricle. 
seen, lined by ependymal like cells. There was a marked demyelinization and _ partial 
destruction of nerve fibers with an overgrowth of astrocytes and a formation of dense 
meshworks of glia fibers. Microscopic Diagnosis: Ependymoma (Figs. 20, 21, 22, 23, 
and 24). 
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Fic. 20.—Case 2084: Ependymoma (au- Fic. 21.—Case 2084: Ependymoma (autopsy 
topsy material). Area of necrotic tumor tissue. material). Island of tumor tissue within area 
Mild increase in collagenous connective tissue of necrosis. H. and E. stain. 

fibers. van Gieson stain. Zeiss obj. 3x, oc. 6x. 


[pea 
Fic. 22.—Case 2084: Well preserved tumor Fic. 23.—Case 2084: Higher magnification 
tissue in isolated peripheral nodule. van Gieson to demonstrate wide unstained areas around blood 
stain. Zeiss obj. 10x, oc. 10x. vessels (showing processes of tumor cells in Dav- 
enport stained preparations). 


ih iyi g.* r 
-- ’ i3 
Fic. 24.—Case 2084: Ependymoma (autopsy 
material). Proliferation of fibrous glia and ar- 
gyrophile connective tissue fibers in area of necro- 
sis. Davenport stain. Zeiss obj. 20x, oc. 10x. 
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The total amount of deep roentgenotherapy expressed in R units; the 
duration of symptoms at operation; and the survival period of each patient 
is shown in Table I. It will be seen that the longest survival period is not 
necessarily in that patient who received the largest amount of radiation 
therapy. In fact, one patient with a glioblastoma multiforme survived nine 
months as compared with a patient with the same type of tumor who survived 
16 months but who had received five times the amount of deep roentgeno- 


therapy. 
TABLE I 
SUMMARY OF DURATION OF SYMPTOMS AND ROENTGENOTHERAPY 


Duration of Symptoms 
at at 
Autopsy 


Amount of 
X-ray Treatment 


Microscopic 

No. x Age Diagnosis 

2065 - 2 mos. 
Survival: 


Operation 


I2 mos. Medulloblastoma 6,000 r units 


IO mos. 


2084 : : 6 mos. 2I mos. Ependymoma 9,100 r units 


Survival: 15 mos. 


Glioblastoma 6,600 r units 


multiforme 


2098 ‘ 5: 3 mos. 13 mos. 


Survival: I0 mos. 
Glioblastoma 


multiforme 


2170 : 5 mos. 2,400 r units 


Survival: 


14 mos. 
g mos. 


2070 


2085 


M. 


27 


3 yrs. 


Survival: 


4 yrs. 


Survival: 


4 yrs. 

16 mos. 
5 yrs. 

18 mos. 


Glioblastoma 
multiforme 


Glioblastoma 
multiforme 


12,000 r units 


9,200 r units 


In summarizing the results histopathologically, it may be said that in four 
cases of glioblastoma multiforme which had been treated with deep roentgen 
ray following operation, the central area of necrosis was more extensive and 
overgrowth of collagenous connective tissue was more abundant than in two 
untreated control cases. The growth of the glioma in the periphery of the 
treated tumors had not been arrested. 
tumors should decide the question whether the difference in the age of the 
tumors of the treated and untreated cases determined the difference in the 
histologic pictures or whether it was produced by roentgenotherapy. An 
ependymoma of the fourth ventricle was markedly inhibited in its growth and 


A study of a larger series of such 


only in the periphery of the tumor were well preserved nodules of ependymoma 
A medulloblastoma of the fourth ventricle was not inhibited 
Extensive invasion of the spinal cord 


tissue observed. 
in its growth by roentgenotherapy. 
occurred despite prolonged radiation of the skull and spinal column. 

From a careful follow up study of our own patients with intracranial 
gliomata who have been operated upon, it is obvious that there is no evidence 
that roentgenotherapy has decisively prolonged the survival period beyond the 
average of those patients with histologically similar tumors who have not 
received such therapy. Our results are in practical agreement with those 
reports in the literature in which accurate Comparisons have been made 
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between treated and untreated cases. For example, in Cushing’s series of 
patients with astrocytomata who were treated by deep roentgenotherapy, the 
survival period was 78 months, as compared with a survival period of 68 


months in untreated cases. 
Deery! studied 50 gliomata in an effort to determine the effect of radiation 
therapy. He chose only those cases in which both preradiation and_post- 


radiation specimens of the tumors were available, and the majority of the 
series consisted of medulloblastomata, glioblastomata, and astrocytomata, the 
three most common tumors in any series of gliomata. Some of the tumors of 
each type showed very striking histopathologic changes which it seemed 
reasonable to Deery to credit to the radiation given. Others showed less 
marked changes, while others showed no demonstrable change whatever. The 
primary effects of radiation therapy were upon the tumor cells and there were 
evidences of cell injury which, when severe, resulted in death of the cells. 
There was an increase of necrosis and a reduction in cellularity of the growth 
which could be determined by actual cell counts. Mitotic figures were less 
frequent following radiation and often postradiation specimens showed the 
appearance of or an increase in giant cell forms. In Deery’s opinion the 
blood vessel and connective tissue phenomena which were commonly seen in 
postradiation material were secondary and incidental changes. In agreement 
with our own results, the changes which were apparently caused by radiation 
therapy were encountered not only in tumors of a lower order of differentia- 
tion, which theoretically should be more radiosensitive, but also in tumors of 
a high degree of maturity such as the astrocytomata. 

Alpers and Pancoast® studied 22 gliomata treated by radiation therapy. 
Only two of six cases of glioblastoma multiforme showed slight hyperchroma- 
tosis and fragmentation of the nuclei but no effects which might be considered 
as lasting. In the medulloblastomata, a change in the blood vessels, necrosis 
of cells and increase in the connective tissue stroma were noted but there was 
evidently a lack of correlation between the amount of tumor cell change and 
the amount of radiation. These authors concluded from their study that 
although mild changes are produced by radiation, they are not of great impor- 
tance and suggested that a much greater dose of radiation therapy be used 
than is now commonly the practice. 

Sachs, Rubinstein and Arneson* reviewed the results of roentgenotherapy 
in a series of 119 gliomata and as a criterion of the results obtained, stated 
that, if after receiving radiation therapy, the patient had definite subsidence 
of symptoms which were still present after operation, it was considered that 
some beneficial effect had resulted from the therapy. It will be immediately 
recognized that the personal factor enters into such an analysis which can lead 
to no uniform conclusions from a study of the problem from several clinics. 
In general, however, they concluded that radiation therapy has definite in- 
hibitory but only a temporary influence upon glioblastomata. To obtain the 
best results from radiation therapy of medulloblastomata they believe that 
radical operative removal must precede treatment, which has a definite effect 
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on this type of tumor. These authors did not correlate their clinical results 
with histopathologic studies of pre- and postradiation specimens. 

It is at present agreed that surgery and radiation therapy should be used 
in conjunction and that no antagonism should exist between them. Roentgen 
or radium therapy without surgery may carry with it many dangers. In the 
first place, without surgical verification one cannot be certain that a tumor is 
present. Secondly, there may be a mistake in localization of the lesion. In the 
third place, several types of intracranial tumors, as has already been men- 
tioned, are not only radioresistant but offer favorable surgical results. Finally, 
edema and increase of brain volume, -which follow radiation therapy, may 
cause an increase in headaches and papilledema. Béclere* has designated these 
symptoms as a prereaction which may occur within half an hour after radia- 
tion. He states that vessels dilate ; there is hyperemia and a serous transudate 
and edema occur. Numerous cases are upon record in which a single treat- 
ment of roentgen ray has been followed by coma and death and, therefore, it 
must not be assumed that radiation therapy is devoid of danger. 

At present, there are no standards of technic of therapy which are uni- 
versally used. Hyslop and Lenz® have shown by ionization measurements of 
the effective dosages at possible sites of deep-seated gliomata, that roentgen 
ray therapy with intermediate or low voltage is inferior to high voltage 
therapy. They also state that if intermediate voltage therapy is used, one-third 
of the surface dose may be absorbed by the skull, whereas much less radiation 
is absorbed by the skull if high voltage therapy is used. Sosman’s technic, as 
described in 1928, and practiced upon Cushing's large series of intracranial 
tumors, consisted essentially of an interrupterless 12-inch transformer with 
mechanical rectification, 130 to 140 K.\V. peak and a g to 10 inch spark gap 
between blunt points. A filter of 0.25 Mm. of rolled copper with one thick- 
ness of sole leather was employed on the side next to the patient, with an 
occasional substitution of a 5.0 Mm. aluminum filter. A distance of 12 inches 
from the center of the target, a milliamperage of 6 and a time interval of 
25 minutes for a full dose was used. The portals of entry were 8 to 15 cm. 
in diameter and were delimited by leaded rubber on the patient’s head and by 
lead diaphragms '4 inch thick. The single portal, single séance method was 
used in postoperative cases with a trial dosage of 60 to 80 per cent the first 
day. <A full dosage was repeated every three weeks for from four to eight 
treatments. Another series of four treatments was given after three to six 
months. This treatment produced epilation and only occasionally a faint 
erythema in ten to 14 days. Sosman judged that a single full dose was 
approximately equivalent to 800—1,000 r units. 

Our own method of treatment has been to give a slightly smaller number of 
R units through four portals of entry. We have used 200 kilovolts with 
i Mm. filters of copper and aluminum. The target distance has been 50 cm. 
ind the portal size 100 sq. cm. The attempt has been made to deliver 125 per 
cent of an erythema dose to the center of the skull, distributed over four 


seances 24 hours apart. About 400 to 500 r units are delivered at each 
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seance. This series is repeated after six to eight week intervals for two or 
more series of treatments. After a six to eight month interval, another 


series of four treatments is given. 

Recent developments in our knowledge of radium therapy have estab- 
lished certain fundamental principles that have an important bearing upon 
treatment. Thus, it has become recognized that an optimum time interval 
exists during which a tumor reacts best to radiation. Exposure of the 
growth during a shorter period results in failure to gain a maximum lethal 
effect upon the tumor cells. Exposure over a long period results in the 
establishment of a state of radio-immunity. The importance of utilizing the 
most penetrating rays of radium has led to the use of adequate filtration, and 
a recognition of the significance of homogeneous distribution of radiation has 
resulted in the use of external radiation whenever possible and multiple im- 
plants when interstitial irradiation is indicated. 

Since these principles have become recognized, it is not difficult to explain 
many of the failures of radium therapy under the older technic. The use of 
glass radon seeds, for example, invariably resulted in necrosis on account of 
the absence of filtration and the frequent failures of gold implants can be 
explained on the basis of inadequate filtration and the difficulty of effecting 
a uniform distribution of radiation except in lesions of limited size. 

These considerations have resulted in important changes in technic in 
recent years. The ideal form of radium therapy is that which permits the 
delivery of an adequate, uniform dose of penetrating irradiation over a pro- 
longed but limited interval; for example, by the use of a large quantity of 
radium at a distance. In the treatment of the more radioresistant tumors, 
however, the amount of radiation that can be delivered to the lesion by 
external radiation may be inadequate and interstitial radiation becomes neces- 
sary in order to deliver an adequate dose to the tumor. Under these circum- 
stances the use of multiple weak radium foci adequately filtered and uniformly 
distributed becomes the method of choice. With a few isolated exceptions 
removable platinum iridium needles of 0.5 Mm. wall thickness, containing 
radium element, have proved to be superior to any other method of interstitial 
radiation. The radium element is distributed throughout the platinum needles 
in such amounts that the total dose determined by clinical experience is 
delivered over a prolonged period of approximately five to seven days. This 
distribution of radium permits the use of a small quantity of radium over a 
period of 120 to 168 hours rather than the use of a larger quantity over a 
period of 10 or 12 hours. In the treatment of cancer of the tongue, for 
example, the use of this method has proved to be highly successful. Within 
the last few years the use of removable platinum radium needles has been 
extended to the treatment of other neoplasms, notably in inoperable carcinoma 
of the breast. 

Although radium implantation has been practiced in tumors of the brain 
and numerous studies have been made upon the effect of radium on normal 
brain tissue, most of these observations were conducted before the basic 
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principles already described were fully recognized and the radiation was not 
executed according to the newer technic which recognizes and embodies the 
factors mentioned. 

Davis and Cutler® have recently reported upon a series of experiments 
upon animals and one clinical case in which these newer technical methods 
were employed. In one series of animals, a 1 mg. needle of radium was 
introduced into the brain and allowed to remain from 24 to 216 hours, at the 
end of which intervals the animals were sacrificed. In another series, 4 mg. 
of radium were implanted for periods of from 48 to 216 hours, so that the 
total number of milligram hours were from 192 to 864. After the radium 
needles were removed these animals were allowed to live and were sacrificed 
at intervals of two to 168 days. The pathologic studies of the brains of these 
experimental animals showed a small amount of thickening of the endo- 
thelium of the vessels and fat loaded microglia cells in the immediate vicinity 
of the needle wound but no changes occurred which could not be explained 
equally as well by the introduction of a needle which did not contain radium. 
In any event, the destruction of normal nerve cells did not extend beyond a 
few millimeters from the immediate track of the needle. The one clinical 
experience was in a glioblastoma multiforme. A radium exposure of 2,688 
mg. hr. was given from needles implanted directly into the tumor and removed 
at a second operation. The patient died two months later but this case proved 
to be a severe test of the practicability of the method of interstitial radiation 
and has encouraged an extension of the method. 

In an effort to gain comparative knowledge of the clinical results which 
follow radium therapy upon intracranial tumors, we have thus far treated 
14 patients. In this group there were 5 glioblastomata, 2 astrocytomata, 2 
angiomata, 2 metastatic carcinomata, I sarcoma, I medulloblastoma, and 1 
metastatic hypernephroma. 

Wherever possible cross-fire radiation was instituted over two areas of 
the skull. Each patient received 2,000 mg. hours each day until a total of 
80,000 mg. hours through each of the two portals had been given. This made 
a total of 160,000 mg. hours for each patient. Using a 2 Gm. radium pack; 
a distance of 10 cm.; a round portal 10 cm. in diameter and a 1 Mm. filter of 
platinum was employed. The only variation in this technic using the 4 Gm. 
pack was to employ an 8 by 10 cm. portal. Soon, a clinical impression was 
gained that several of these patients progressed more satisfactorily than a 
similar group treated by deep roentgenotherapy or left untreated. Unfortu- 
nately, when this impression was subjected to rigid analysis against our records 
it became obvious that no such difference existed between the results obtained 
by radium and deep roentgenotherapy. The survival periods have been similar 
in cases which might be fairly compared. As yet, we do not have pathologic 
material for comparison before and after radium therapy and, consequently, 
the most authoritative source of arriving at a conclusion must await a future 
study. Clinically, at least, there would seem to be no choice between the 
two methods of therapy. 
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Finally, in summary, it is fair to state that the results of deep roentgen 


and radium therapy upon intracranial gliomata which have been verified at 


operation have not been promising and, in fact, have been somewhat of a 


disappointment. This, in spite of newer methods of technic developed in the 
therapeutic use of these agents. Any attempt to study the results obtained 
by radiation therapy should involve a careful histopathologic study of the 
tumor before and after radiation, and an accurate comparison of the survival 
periods of these patients. 

It must be remembered that certain tumors of the glioma group, by their 
nature, have a long history before operation and a long survival period. This 
makes it difficult to evaluate accurately the postoperative effect of either of 
these two agents. Certain it is that gliomata should be verified surgically 
before they are treated by deep roentgen or radium therapy. 

The story of the surgical treatment of gliomata of the brain has not been 
completely written and it is likely that future experimental and clinical work 
will point to a more satisfactory method of dealing with these tumors than 
is now recognized. In such studies the possibility of deep roentgen and 
radium therapy by means not yet utilized should play an important role. 
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Discussion.—Dr. Extxtiotr C. CuTLer (Boston): Today, when Mr. 
Keynes presented so succinctly the influence of radiation upon tumors, the 
thought occurred to me to again impress upon the profession that radiation 
therapy may also be extremely useful in the field of neurologic surgery. If I 
understood Doctor Davis correctly, he feels that one cannot assay, even by 
survival studies, the beneficial effects of radiation therapy, and feels there 
must be histologic controls of the effect produced by radiation. 

In cooperation with Doctor Sosman, Head of the Roentgenologic Depart- 
ment at the Brigham Hospital, Boston, we carefully studied the postoperative 
survival period of 61 patients with cerebellar medulloblastomata, and in that 
group it was clearly indicated that as surgery became better, the survival 
period was extended from one month to one year, but that with radiation in 
addition, the survival period was greatly extended. 

The medulloblastoma, like the lymphoblastoma, is a so-called radiosensitive 
tumor and can seed itself down in the cerebrospinal fluid axis so that metastases 
occur in the spinal cord region and even upwards in the ventricular apparatus. 
When radiation is applied to al! of the ventricular system, one should prevent 
seeding of the medulloblastoma or kill off the implants, so the survival period 
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can be extended. This has occurred, and there are now several patients living 
over six years since their first surgical biopsies were obtained. 

The idea that a tumor of this type is particularly radiosensitive has been 
borne out by the studies of Brody and German at New Haven and by Elsberg 
of New York. It is very clear now from a study of it, taking biopsies orig- 
inally, and with subsequent recurrences, that profound effects (at least in 
our experience) are exhibited in the specimens removed. The tumor shrinks 
in size, the blood vessels diminish in caliber, and one sees evidence micro- 
scopically of considerable alteration in the cell appearances. Certainly in this 
small field of the medulloblastomata of childhood one can say that radiation 
has extended life from less than one year to an expected period of perhaps 
around three or four years. This may be even further extended. The longest 
known postoperative survival patient in this group is now alive ten years since 
the first surgical procedure. The second longest survival is alive and well 
seven years since the first surgical procedure but continues to show spinal 
recurrence from time to time, the symptoms of which disappear with roentgeno- 
therapy. 

I think we should recall today, in discussing radiation as a whole, that 
there may be tumors of greatly shifting radiosensitivity, but we can find 
groups of tumors corresponding to a definite cell type which we can predict, if 
we know the type of tumor, will be radiosensitive even in the field of neuro- 
logic surgery. 


Dr. GrtBert Horrax (Boston): My experience with the medulloblasto- 
mata has been exactly the same as that experienced by Doctor Cutler, and I 
do not believe that Doctor Davis would differ with this essentially, from the 
clinical standpoint. He simply mentioned one or two instances in which there 


was no evidence of microscopic change after roentgenotherapy. I think it has 
become an established fact that medulloblastomata do respond to radiation 
very definitely, and life expectancy is greater with it than without it. As a 
matter of fact, medulloblastomata, strictly speaking, are not tumors of the 
glioma group. , So far as the glioblastomata, the astrocytomata and the oligo- 
dendrogliomata are concerned, which are the true gliomata, my experience has 
been similar to that of Doctor Davis. 

I had occasion to look up some 50 of these tumors a year or two ago, 
which had been verified at operation, subsequently radiated, and then re- 
operated upon or came to autopsy. These tumors were studied very carefully 
by Dr. Percival Bailey and myself from the histopathologic standpoint, sneci- 
mens taken at operation being studied through innumerable sections, and the 
ones taken at subsequent operations studied the same way. We could not 
convince ourselves that there was any difference whatever in the general 
character of these tumors after radiation. Likewise, one might say the same 
thing about the expected survival period of patients with these tumors, be- 
cause that has become pretty well established now, thanks to Doctor Cushing’s 
book on the large series of cases in this group and others, so that we know in 
a general way what to expect in the survival period of patients with tumors 
which have been operated upon either with or without radiation. 

In looking over these records and going over the sections very carefully, 
we could make out no difference in the tumors of the distinctly glioma group, 
that is the glioblastomata, the astrocytomata and the oligodendrogliomata. 
There was no example of ependymoma in this series, so we were unable to 
judge what might have been the effect of radiation upon them. 

Dr. FrepertcK L. REICHERT (San Francisco): I happened to attend the 
meeting of the American Neurological Association in Atlantic City last eve- 
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ning, and this question of deep radiation therapy to gliomata was considered. 
There was quite a lively discussion. The results at the Neurological Institute 
and with Doctor Sachs in St. Louis seemed very favorable, as after removal 
of the tumor, they give a massive dose of deep therapy to the bed of the tumor 
through the open wound. Also, our results with medulloblastomata have been 
very remarkable with deep therapy, one over six years and four over four 
years, are alive and well, so that we feel this is the most favorable type of 
glioma for radiation. 

Recentiy, because of the work done in thermocoagulation of the brain, 
producing complete destruction of cells, we have applied heat through a radio 
knife to the bed of the tumor, and with our finger have estimated that the 
temperature has been very high and that we have destroyed perhaps 2 or 3 
cm. beyond the bed of the tumor. In these cases there has been no deep 
therapy given at all, and although the results are not conclusive, it seems a 
rather promising method. 


Dr. Loyat Davis (Chicago) closing: It is very difficult to compare the 
results of a series of intracranial tumors operated upon some years ago with 
a similar series operated upon more recently. In the first place, it is freely 
admitted that the surgical procedures were not as complete and thorough then 
as now. In the second place, the type of roentgenotherapy was quite different 
and no method was available for measuring the amount of deep roentgen ray 
treatment received. In the third place, the pathologic types of tumors were 
not as well studied as they are at present. For all of these reasons I feel that 
Doctor Cutler’s statement that many cases have done extremely well with 
roentgenotherapy in the past years is not one which can be taken as accurately 
as I think this problem should be studied. I would not want to leave the 
impression that in my own series we have not noted clinical improvement after 
roentgenotherapy. As I pointed out, this improvement was noted particularly 
in the cases of medulloblastomata, but we have also seen it in many cases of 
glioblastomata and astrocytomata. But, and this is the important point, we 
have seen a similar improvement in the same type of tumor in patients who 
have had no roentgenotherapy. Doctor Horrax confirmed this point in his 
discussion. 

If one wishes to quote statistics from a large series of patients in which 
any comparison has been made in the survival period following operation 
between those who have received deep roentgenotherapy and those who have 
not, Doctor Cushing’s series is the most valuable. He showed, with regard 
to astrocytomata, a survival period of 78 months in the treated cases and 68 
months in the untreated cases—a difference of only ten months, which most 
of us believe can be explained by the cell type of tumor and particular 
characteristics of these tumors. 

Finally, the point I wish to emphasize is that we must maintain a scientific 
attitude toward the problem of radiation therapy in intracranial gliomata. 
We must require the same criteria as are required in a physiologic experiment. 
We must know as accurately as possible how much of the tumor has been 
removed surgically. We must know accurately the histologic character of the 
tumor before roentgenotherapy. We must know the exact amount of radia- 
tion therapy given, and we must make an effort to study the brain or any 
remaining tumor after radiation therapy has been given. Such cases must 
be compared accurately with cases in which the tumor has a similar cell type 
but in which no radiation therapy has been given. Only after these exacting 
conditions have been fulfilled and correlated with the clinical course will we 
be able to state accurately and definitely the effect of radiation therapy upon 
the gliomata. In closing, I may say that these same requirements should be 
fulfilled in all tumors subjected to radiation therapy wherever they be located. 
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THE PLACE OF RADIUM IN THE TREATMENT 
OF CANCER OF THE BREAST 
GEOFFREY Keynes, M.D.Camps., F.R.C.S. Ena. 


Lonpbon, ENGLAND 


Ir 1s now nearly fifty years since your great countryman, William Stewart 
Halsted, introduced the radical operation for the treatment of cancer of 
the breast. The technic of the operation has undergone modifications dur- 
ing that period, but Halsted’s principle has been accepted throughout the 
world of surgery, and for many years the radical operation has been more 
or less standardized. Moreover, the degree of standardization has been some 
indication of the satisfaction with which surgeons have regarded the results 
that have been achieved. The satisfaction has been only relative, because 
treatment of cancer in all parts of the body has been disappointing. ‘The 
treatment of cancer in the breast has perhaps been less disappointing than 
in most other situations. 

Standardization must not, however, be allowed to lead to an hypnotizing 
of surgical opinion into a fixed belief that no further improvement 1s possi- 
hle and that any suggested change is, necessarily, to be regarded with a cold 
disapproval. Most surgeons who have taken the trouble to follow up their 
patients after performing the radical operation for cancer of the breast are, 
indeed, gravely dissatisfied with their results. I am sure, therefore, that 
the surgeons here present, representing, I believe, the most advanced body 
of surgical opinion in the United States of America, will give a sympathetic 
hearing to am account of an honest attempt to find out whether irradiation 
with interstitial radium needles might be used to mitigate, or possibly abolish, 
the necessity for so formidable a procedure as the radical operation. En- 
couragement is to be obtained from a survey of the present treatment of 
cancer in general; for irradiation has virtually supplanted surgical operation 
in cancer of the tongue, mouth and fauces, and in cancer of the cervix 
uteri. At one time there was a widespread belief that cancer of the breast 
was not a radiosensitive neoplasm, and it was stated, particularly in some 
clinics on the continent of Europe, that satisfactory irradiation of the con- 
tents of the axilla was impossible. The validity of these statements will 
be criticized during the course of my remarks, and the final test will be 
provided when the late results of irradiation are presented to you. 

From the ordinary surgical standpoint it is exceedingly unorthodox to 
suggest that conservative methods of treatment, sometimes without any 
removal of tissue whatever, could possibly be better than radical operation, 
or even as good. Previously, I myself maintained that the earlier the dis- 
case the more radical should the operation be, since the hope of curing the 
disease was greater, and I was aghast when some of the older surgeons, 
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such as the late Sir Anthony Bowlby of my own hospital of St. Bartholo- 
mew’s, stated their belief that the patients would do just as well if only 
a local removal of the breast were effected. I must confess that my opinion 
has now gone to the opposite extreme, and I am prepared to maintain that, 
if the axillary lymph nodes are extensively involved, dissection of the axilla 
may be harmful, and that, if they do not appear to be involved at all, it 
is unnecessary. This opinion is coupled with the assumption that radical 
irradiation will be carried out in every case. I have also to confess that 
I have had increasing difficulty in accepting the theory of centrifugal per- 
.meation by cancer cells as enunciated thirty years ago by W. Sampson Hand- 
ley, since so many of his conclusions seemed to be contrary to experience 
and contrary to common sense. I have been greatly interested therefore 
in anatomic investigations on lymphatics carried out recently at St. Bar- 
tholomew’s Hospital by J. H. Gray under the inspiration of Woollard.' By 
the use of thorotrast and barium, lymphatics have been made visible and 
their course traced more accurately than before, and it has been shown that 
there is no lymphatic plexus in the deep fascial layers. Thus the lymphatic 
system of the breast lies in the 
gland and on its surface, the main 
lymphatic trunks passing around the 
fold of the axilla to the axillary 
nodes. No evidence whatever has 
been discovered in support of the 
theory of centrifugal permeation. 
On the other hand normal lymphatic 
channels are found to connect a car- 
cinoma with involved nodes, the only 
possible inference being that carci- 
noma cells pass to the nodes as 
emboli, without forming intermedi- 
ate points of growth. The suppos- 
edly permeated channels have been 
shown to be generally infiltration in 
planes of tissue cleavage, or some- 
times to be growth in a venule. It 


Fic. 1.—Case 1: Ten years after treatment. 


follows, therefore, that widespread operations based upon the permea- 
tion theory of fascial planes have no real justification. If Gray's observations 
are correct it will be necessary to revise our conception of the spread of cancer, 
and then perhaps the idea of conservative treatment of cancer of the breast 
may become more acceptable to us. 

It was first suggested to me by Professor George Gask, in 1922, that an 
attempt should be made to treat cancer of the breast with interstitial radium 
alone. For the first two years only patients with recurrent disease following 


operation were treated. In nearly every instance the growth was observed 
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to disappear, and the treatment was then extended to the primary disease, 
the first patients being treated on August I, 1924. For the next four and 
one-half years only patients with very advanced or inoperable tumors were 
treated in this way, and the results in 50 of these were examined before it 
was thought justifiable to extend the treatment to the earlier stages of the 
disease. It was soon apparent that the belief that cancer cells in the breast 
were not sensitive to irradiation must be abandoned. Some remarkable 
results were obtained, and, although the majority of these patients are now 
dead from metastases, many of them remained, for periods up to eight 
years, without external signs of disease. Six of them are now alive nearly 
ten years after treatment, and five of these six—that is, 10 per cent of the 


whole—are without signs of disease. 


ILLUSTRATIVE CASE REPORTS 


Case 1.—A patient, age 40, presented herself with a large tumor in her left breast 
which had already produced elevation of the breast and retraction of the nipple. The 


Fic. 2.—Case 2: Nine years after treatment “1G. 3.—Usual distribution of radium needles. 


disease was advanced, though still operable. There were palpable lymph nodes in the 
axilla. She was treated with radium alone, after the diagnosis had been proved by 
biopsy. There was some contraction of the breast, which followed the disappearance of 
the tumor, but the patient is without signs of disease 10% years after treatment (Fig. 1). 

Case 2.—A stout patient, age 57, had a very large tumor in the left breast. It 
was infiltrating the skin and was adherent to the chest wall, so that it was judged 
inoperable. No secondary metastases in the axilla could be detected, but she was so 
stout that even large nodes might have been present. She was treated with radium only, 
and except for a depressed scar in the position of the tumor, she shows no trace of her 
disease nine years later (Fig. 2). 


It was perhaps this initial investigation that gave rise to the legend that 


| Was now and forever a convinced irradiator of cancer of the breast and 
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had completely abandoned surgery in this disease. Undoubtedly I was en 
couraged to proceed in this direction, I think with justification, but my 
general surgical bias has, I hope, prevented me from becoming unbalanced. 
The results will presently be put before you. 

When this series of 50 trials of interstitial irradiation had been com 
pleted, it was felt to be justifiable to extend the method of treatment to 
earlier stages of the disease, and from that time to this I have systematically 
used radium either by itself or in combination with very conservative sur- 
gery. The radium has always been applied interstitially in the form of 
needles. The usual distribution of needles is shown in Fig. 3. 

No radon has been used. Surgical operation, if used at all, has_pre- 
ceded irradiation, and has been performed with the diathermy needle. No 
dissection of the axilla has ever been carried out. These have been the 
general principles, and I am not concerned today with details of technic." 

The patients were carefully observed, and in due course a certain num- 
ber of failures were noted. These failures were either shown by incomplete 
disappearance of the primary tumor or by the appearance of recurrent 
nodules in the breast or in the skin. In a number of patients these residual 
tumors were removed and examined nine months or more after the irradia- 
tion. It was then found that in 50 per cent of them there was no discov- 
erable cancer remaining, the tumor consisting entirely of fibrous tissue. In 
the other 50 per cent evidence of active cancer was found. This result led 
to a reconsideration of the procedure, and it was realized that the failures 
might reasonably be attributed to the physical limitations of radium needles. 
The penetrating power of the rays is strictly limited, and many of the 
tumors were too thick and bulky for the gamma rays to penetrate them 
effectively from below, so that the cancer cells in the center or at the surface 
did not receive a lethal dose. Another more theoretic difficulty was the 
supposed variation in the sensitivity of the cancer cells themselves. I do 
not attach much importance to the second consideration, but the bulk of 
the tissue to be irradiated did seem to be a serious obstacle unless the dosage 
of radium was to be greatly increased, and to this there were other ob- 
jections. I, therefore, decided to remove more frequently either the tumor 
or the breast before irradiation, according to circumstances. Sometimes in 
the earliest stages of the disease it was desirable to remove the tumor in 
order to establish the diagnosis. Whenever an operation was performed 
it was as conservative as circumstances would allow, and never included 


the removal of the pectoral muscles or dissection of the axilla. In the 


majority of patients, therefore, the amount of mutilation was negligible, and 


in some, radium only was still employed without any operation at all. This 
procedure could only be justified if it was evident that the action of radium 
on the axillary lymph nodes was effective. It may be stated, at once, that 
close observation of the patients over many years has shown that the re 


sults on the axillary nodes have been uniformly good. They have been mad 
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to disappear almost with certainty, and they have not recurred. If the 
axilla did not contain palpable nodes none have developed afterwards. These 
facts have crystallized the procedure at the present time as follows: 


(1) Local removal of the tumor if it is large, or the diagnosis is uncer- 
tain, followed by radium. 
Local removal of the breast if the tumor is very bulky, followed 
by radium. 

(3) Never dissect the axilla. 

(4) Radium by itself may be used. (a) If the tumor is of moderate 
size and the diagnosis certain. (b) If the patient refuses operation. 


If the disease has extended to the supraclavicular nodes when the pa- 
tient is first seen, this has usually been found to be accompanied by disease 
within the thorax, so that the patient will often be unsuitable for treatment 
by radium, which, like surgical operation, is essentially a local form of treat- 
ment. Apart from the obvious necessity of often rejecting those who showed 
evidence of metastases in viscera or skeleton, there has been no selection 
of patients. 

In citing statistics I wish to emphasize again the fact that interstitial 
radium treatment is strictly comparable with surgical operation, in that it 
is a local form of treatment, although it can be extended to the area above 
the clavicle which is not usually included in an operation. For this reason 
no striking improvement in the survival rate was to be expected if radium 
was used as an alternative to surgery. It is the metastases, and not the 
primary disease, that usually cause the death of the patient, and for that 


reason I never shared the exaggerated hopes that were at one time placed 


by some people in the future of radium. On the other hand, some local 
advantages were to be expected if the general results seemed to justify its 


use. The patients have been divided into three groups: 
Group I. Disease apparently confined to breast. 
Group II. Disease apparently confined to breast and axilla. 
Group III. Disease advanced or inoperable. 


The statistical results have been prepared for me by Lady Janet Forber 
who has done a great deal of similar work in compiling cancer statistics 
for the Ministry of Health. They may be relied upon for their accuracy. 
Finally, please remember that I am a general surgeon on the Staff of a 
large teaching hospital, so that I have no special cancer or breast clinic, 
and the number of patients treated by me, even in the course of ten years, 
is not large. 

The total number of patients treated up to the end of March, 1937, is 
325. Of these, those treated within the last three years must be excluded 
from the statistics. This leaves 250 as the total available for statistical 
examination. These are distributed as follows among the groups: Group 
I, 85. Group II, gt. Group III, 74. 
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The percentage survival rates among these 250 patients have been as- 
certained by Lady Forber (Table 1). 
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*In the fourth column I have added the survival 
rates obtained as the result of a recent investigation 
carried out at University College Hospital,’ as this 
seemed to be the nearest approximation that I could 
obtain to a comparable series of a similar number of 
patients treated by surgery alone. 


The only category of really curable patients is that included in Group I, 
and this is, therefore, the most interesting to us as clinicians. You will 
agree that survival rates of 83.5 per cent and 71.4 per cent at three and 
five years are satisfactory. The University College Hospital series gave 
79.2 per cent and 69.1 per cent for the same periods, and probably it is 
fair to assume that in round figures 80 per cent and 70 per cent may be 
regarded as average results with the best surgery. My figures for radium 
are slightly above this average. I should attach no importance to this slight 
difference were it not for the fact that the statistics in this group are 
weighted heavily against me. When Group I relates to the results ob- 
tained by the radical operation, the contents of the axilla have been removed 
and examined histologically, so that those patients having involved nodes 
which were not clinically palpable have been eliminated. My Group I, on 
the other hand, is necessarily a clinical group only. There can be no doubt 
that a proportion of them would prove to have involved nodes if the con- 
tents of the axilla were examined. My Group I is therefore composed, in 
reality, of a mixture of Group I and Group II patients, and is, therefore, 
more unfavorable than would appear at the first glance. Lady Forber in- 
forms me that there is no material for forming an accurate basis upon 
which to correct this error in grouping. Such material as there is indicates 
that the possible error is in the neighborhood of 27 per cent. She has ap- 
plied this correction to my series, and she then finds that my corrected 
survival rate for the patients in Group I is 94.8 per cent at three years, 
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and 86.3 per cent at five years. I must confess that these figures frighten 
me, and I doubt whether it is wise to publish them in print, as they con- 
tain too large an element of conjecture. I think it is fair to assume, how- 
ever, that my survival rate for true Group I patients would be substantially 
higher than appears in Table I. 

In Group II the survival rates of approximately 51 per cent and 29 per 
cent at three and five years are almost exactly the same as those obtained 
from the series at the University College Hospital. In this group so many 
of the patients are necessarily doomed to die from metastases which have 
already started when they first come for treatment, that little improvement 
in the survival rate could be expected. 

In Group III, where I obtained a survival rate of approximately 31 per 
cent and 24 per cent at three and five years, it is impossible to give any com- 
parable figures obtained from the results of surgery, since so many of the 
patients are judged, wisely enough, to be inoperable. The survival rate 
that has been obtained among these patients is the more remarkable when it 
is remembered that they represent those cases which have been considered 
inoperable, the patients that the surgeon will not look at because he knows 
he cannot help them, those, in fact, that he willingly allows the radiologist 
to treat. 

I have already mentioned that although none of the patients has been 
subjected to dissection of the axilla, an increasing number of them have 
had the tumor, or the breast, removed before the radium treatment was 
given. Comparatively few of these, however, come into the five or three 
year periods, so that the number of patients thus treated are too small to 
be worth computing separately as percentages. So far as they go, the 
figures suggest that there may be a slight further improvement following 
the preliminary excision, though this cannot yet be asserted with confidence. 
There will, however, be a considerable improvement in the incidence of 
secondary minor operations for local recurrences. 

It is perhaps idle to seek at present for any definite cause to which the 
apparent rise in the survival rate of Group I patients following radium 
treatment may be due. I can only point out that the radical operation has 
a definite operative mortality. It is in the neighborhood of 3 per cent 
according to the University College Hospital statistics. Radium, on the 
other hand, has practically no operative mortality. Up to the present time 
only one patient has died while under treatment, and she was found to be 
suffering from advanced cardiac disease with decompensation, from which 
she might have died at any moment. This operative mortality would prob- 
ably militate more against Group II patients suffering from more advanced 
disease than against Group I. Nevertheless, elimination of this mortality 
might make a difference of I per cent in Group I. The radical operation, 
undoubtedly, delivers a knock-out blow, from which many patients do not 


really recover for a considerable time, and it is possible that their “resistance 
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to the disease” (whatever that may be) is lowered by the shock which they 
suffer. The shock from interstitial radium, on the other hand, is prac 
tically nil, so that here again an advantage may result, though this is theo 
retical. Finally, there is the complete elimination of surgical interference 
with the lymphatic system of the axilla. I think it is not impossible that 
this dissection, as commonly performed, may sometimes disseminate the 
disease, when it has been temporarily held up in the neighborhood of the 
axillary lymph nodes. 

Interstitial radium, on the other hand, irradiates cancer cells in that 
situation without disturbing them, and this may possibly be a real factor in 
obtaining a better survival rate. Again this is theoretical, and I am sure 
that more knowledge must be obtained concerning the exact mechanism of 
the dissemination of cancer before the matter can be settled to our satis- 
faction. I make the above suggestion, however, particularly in view of the 
results obtained with radium ip Group I, and in view of the work of Gray 
and Woollard, which they think points to dissemination being largely the 
result of embolism. They even deprecate, on this basis, any more handling 
or squeezing of a cancerous breast than is absolutely necessary. I have 
often wondered in past years, as I watched patients being examined by 
twenty or thirty students in succession, whether this might not be seriously 
affecting their expectation of life, and now it seems as if the answer may 
be in the affirmative. Gray and Woollard are of the opinion that my sug- 
gested explanation of the improvement in Group I with radium is probably 
correct. 

I have assured you already that I do not speak with any antisurgical 
bias, since pure surgery is the chief preoccupation of my life. Yet I feel 
that it must be the ambition of every conscientious surgeon to help in the 
gradual elimination of any operative procedure so extensive and severe as 
the radical operation for cancer of the breast. I cannot help, therefore, 
being interested in noting what may be achieved apart from statistics by 
the conservative method I have described in comparison with radical sur- 
gery. No one can deny that radical surgery entails, in addition to an ap- 
preciable operative mortality, a really hideous mutilation. There is, as a 
rule, remarkably little limitation of strength and movement of the arm, un- 
less the interference with the axilla results (as it not infrequently does) 
in an obstruction of the lymphatics of the arm, with its attendant swelling 
and helplessness. This sequela, when it occurs, is very distressing indeed. 
Again, routine radical surgery does apparently sometimes result in actual 
dissemination of the disease and widespread recurrences in the skin flaps 
and their surroundings. It is impossible to escape the conclusion that radi- 
cal surgery does sometimes do more harm than good. Finally, and, I believe, 
very importantly, there is the psychologic aspect. Most women know what 
is meant by surgical treatment of cancer of the breast, and I am sure that 
very often they are intimidated by the prospect. As surgeons we co! 
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stantly regret the fact that patients do not come to us soon enough, very 
often hiding their disease until two years or more have elapsed since it 
was first noticed. I am afraid it is the fact that we are surgeons that is 


partly responsible for this attitude on the part of the patients. They are 


afraid of us, and, frankly, I am not surprised that they should be. It is this 
feeling that deters them from seeking advice, and so prevents any consid- 
erable improvement in the end-results such as might follow earlier diagnosis 
and earlier treatment in the aggregate. 

Let me now refer to the advantages and disadvantages of conservative 
treatment such as I have outlined. The mutilation is usually slight, and 
very often may truthfully be called negligible. A distinguished lady came 
to me three years ago for treatment of cancer of the breast, and to this 


"1G. 4.—Case 1: Six years after treatment. “1G. 5.—Case 2: Six years after treatment. 


day her husband—who was abroad at the time—does not know that she 
has ever been ill. 


CASES ILLUSTRATIVE OF RESULTS OF CONSERVATIVE 
TREATMENT 


Case 1.—B., age 38, had a nodule of growth in the axillary tail of the right breast 
It was excised with diathermy, and radium treatment given in August, 1931. She is 
without signs of disease nearly six years later (Fig. 4). 

Case 2.—W., age 38, gave a similar history. The lump was excised, and she was 
given radium treatment only. She is also without signs of disease nearly six years 
later. There has been some contraction as the result of the treatment, and the breast 
is somewhat elevated in comparison with the other (Fig. 5). 

Case 3.—C., age 34, was treated recently by excision of a nodule of cancer in the right 
breast, and then by radium. Eight months later the breast is practically normal (Fig. 6). 
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Case 4.—C., age 61, who had a small tumor in the upper part of the left breast 
The treatment was the same as in Case 3, and eight months later the breast is apparently 
normal (Fig. 7). 


Fic. 6. 3: Eight months after treatment. Fic. 7.—Case 6: Eight months after treatment. 


There can be no doubt of the esthetic advantages of conservative 
5 


treatment. 

Case 5.—W., age 30, when first seen, had a very early carcinoma in the outer part 
of the right breast. This was treated by excision for diagnosis, followed by radium to 
the outer half of the breast only. Remained well for nearly five years, and then 

showed signs of a second carcinoma 
in center of same breast with devia- 
tion of nipple. Patient refused opera- 
tion, and was treated with radium 
only. Eighteen months later a very 
small nodule in the left breast, which 
had been under observation for some 
time, became larger and there was a 
blood-stained discharge from _ the 
nipple. This nodule was excised and 
proved to be a third carcinoma, and 
radium was applied to the breast. 
The patient now shows some contrac- 
tion of the right breast which has had 
two treatments, but is otherwise quite 
well, over eight years after being first 
treated (Fig. 8). She would rather 
have died than have submitted to re- 
moval of a breast, and is unique in my 
series in having had treatment for 
three primary growths apparently with 


Fic. 8.—Case 5: Eight years after first treatment. SUCCESS. 
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With conservative methods there is, as I have said, practically no opera- 
tive mortality, and there is never any operative shock. I have never seen 


lymphatic edema of the arm which was due to radium. If it occurred it 


was always due to extension of the disease into the upper part of the thorax. 
Widespread, local recurrences after radium treatment are very uncommon, 
and they do not ever appear to be attributable to the treatment. Finally 
a number of patients have been encouraged to undergo treatment only be- 
cause they were to be spared the mutilation entailed by surgery. Patients 
have sometimes said, and written to me, most moving things in this con- 
nection, and I have no doubt that if conservative treatment were to be 
commonly practiced, it would finally have the result of bringing more 
patients to the benefits of early treatment, and so improve the end-results. 

Against these advantages of conservative treatment I must (if I am to 
be honest) set certain disadvantages. There is, for example, the difficulty 
of the interpretation of results. I have already mentioned the possibility 
of there being a residual tumor after treatment by radium alone, and the 
difficulty of knowing whether this contains active carcinoma or not. In 
addition to this there is the postirradiation fibrosis which is apt to appear, 
as long as two years after treatment, in the positions where the irradiation 
has been most intense. It 1s particularly liable to occur on the inner wall 
of the axilla, and many of my patients have fibrous lumps in that situation 
which would unquestionably be diagncsed as recurrent cancer by inexperi- 
enced observers. Needless excisions of these lumps, and long experience, 
have enabled me to distinguish, confidently, between fibrosis and recurrence, 
but I can see that they introduce real difficulty in the way of widespread 
adoption of the method. Eighteen months ago I treated a lady for a very 
early cancer of the breast, and subsequently she returned to South America. 
Events then took place which greatly alarmed the surgeons in Brazil and 
afterwards in Baltimore, though I feel sure, in my own mind, that the pa- 
tient did not have a recurrence of carcinoma. 

Another disadvantage of the conservative method is the increased lia- 
bility to neuralgia or rheumatic pains in the treated areas. It is true that 
every woman who has had a cancer of the breast is likely to exaggerate 
slight pains because she always thinks that pain indicates recurrence. Never- 
theless, the treated areas do certainly remain for some time more likely to give 
rise to pain than an operation scar, and the patients are, to that extent, more 
conscious of their past experiences. I have never encountered among my 
patients a true brachial neuritis due to placing needles too close to the brachial 
nerve trunks. I have seen it produced, however, in another clinic, and it 
must be remembered that radium needles are dangerous instruments if em- 
ployed with insufficient skill (but so, also, is a scalpel or almost any of 
the instruments that we are accustomed to use in surgery). Postirradiation 
fibrosis may also affect the pectoral muscle and produce some degree of 
limitation of movement. This is greater when the position of the disease 
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in the breast or axilla necessitates placing a large dose of radium over and 
under the border of the pectoral muscle. In treating early disease this is 
not necessary, and the resulting limitation of movement is negligible. 

I have tried to present to you, without too much elaboration, the results 
of a clinical experiment which has now extended over 14 years, and | 
venture to suggest that the results show that the experiment has not been 
a failure. Statistics seem to indicate that a definite improvement can be 
obtained in the most favorable group of patients by means of the treatment 
of cancer of the breast that I have used, and the method is therefore worthy 
of, attention. It is conservative treatment rather than purely radiologic 
treatment, and I think that by combining radiology with surgery we may 
perhaps get the best of both methods of procedure. I do not wish, however, 
to make any dogmatic claim on behalf of radium. It may be that the future 
lies with Professor Coutard. 

In conclusion may I express my gratitude to the late Dr. Joseph C. Blood- 
good, to Dr. James Ewing, and to many other American surgeons, for the 
interest they have taken in my work, and for the encouragement they have 
given me. I must also express to you, my high appreciation of the honor 
that you have done me in inviting me to take part in this discussion. 
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INTERSTITIAL RADIATION OF CANCER OF THE BREAST 
A REVIEW OF NINETY-SIX CASES OF CANCER OF THE BREAST TREATED 
ACCORDING TO THE TECHNIC OF GEOFFREY KEYNES* 

Levanp $8. McKirrrickx, M.D. 

Boston, Mass. 

FROM THE PALMER MEMORIAL HOSPITAL, BOSTON, MASS. 

O’BriEN! quotes the late Sir Berkeley Moynihan as saying that he had 
not operated upon a cancer of the breast for over a year and doubted that he 
would ever do so again. Such a statement from so eminent a surgeon could 
not but profoundly impress the reader. It was undoubtedly stimulated by 
the excellent work of Mr. Geoffrey Keynes, whose first publication* relative 
to his work in the use of interstitial radiation of primary cancer of the breast 
had only recently appeared. It was with keen interest, then, that the gift of 


11%4 Gm. of radium to the Palmer Memorial Division of the New England 
Deaconess Hospital, and the encouragement and cooperation of our former 
president, Dr. Daniel F. Jones, and the late Dr. Robert B. Greenough made 


possible the study, a report of which is offered at this time. 


TABLE I 


SYNOPSIS OF THE NINETY-SIX CASES TREATED AND THE MODALITIES EMPLOYED 


Radium Radium and Radium and X-ray and Radium 
Only Amputation X-ray Primary Late Deaths 
Operable...... 10 10 6 I 
Inoperable..... 20 13 8 6 2 
Recurrent ia 10 
Insufficient data 
ONO 6 6 ans 13 
Totals 53 10 19 8 6 3 
SCOPE OF Stupy.—A total of 96 cases have received interstitial radiation 


at the Palmer Memorial Hospital (Table I). I am privileged to include in 
this group those cases treated by other members of the staff who have given 
ine access to their records, and their hearty cooperation in the interpretation 
of results.* This limited number of cases, particularly the limited number 
of primary operable cases is such that the character of our study must be 
somewhat restricted. It would be impossible to make any contribution in 
regard to end-results. We do believe, however, that by carefully studying 
the small group of so-called operable cases and by limiting this study to the 
direct effect of radium upon the tumor-bearing areas, valuable information 
may be obtained and certain conclusions may be justified which will have 

*T am indebted to Drs. G. A. Leland, Jr., E. M. Daland, Grantley Taylor and Chas. 
C. Lund for permission to include cases treated by them. 
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considerable bearing upon the value of this method of treatment, particularly 
in those patients whose general condition makes possible the choice of treat- 
ment. 

We are especially interested in the effect of interstitial radiation, with or 
without supplementary external radiation, upon the cancer cells in a given 
breast ; in its effect upon such cells in the lymph nodes within reach of surgical 
dissection, and upon borderline and inoperable cases. 

DeEscriPTION OF TERMS: /nterstitial Radiation.—Interstitial radiation as 
used in this paper applies to the use of radium element according to the 
method described by Mr. Geoffrey Keynes. <A detailed description of the 
technic will be given later in this paper. 

Roentgen Ray Treatment.—Roentgenotherapy has been subject to some 
variation during the time that these patients have been treated. In general, 
primary cases were given a total of 3,000 to 4,500 roentgen units (r.) to the 
breast and axilla through two or three 20 by 20 em. fields using a current of 
5 milliamperes at 170-180 kilovolts; a filtration of 0.5 Mm. of copper plus 
4 Mm. of celluloid, at a distance of 50 cm. Patients treated subsequent to the 
use of interstitial radiation were usually given 1,500 to 3,000 roentgen units. 
Three to five hundred r. units were given daily. 

Operable.—By an operable cancer of the breast we mean a breast tumor 
freely movable upon the chest wall, with a sufficiently limited involvement of 
the skin to permit a wide removal of normal skin and closure of the resulting 
wound. Lymph nodes, if present, cannot be palpated above the lower part 
of the axilla, enlarged supraclavicular nodes are absent, and the cancer is not 
of the so-called inflammatory type. Under these conditions we would expect 
early and satisfactory healing following radical operation, and except in rare 
cases, freedom either from local recurrence or from metastases to the axilla 
dissected. 

TECHNIc.—For purposes of this work there have been available 78 needles 
containing radium sulphate as follows: Fifty-eight needles 6.0 cm. in length 
over all with an active length of 4.8 cm., containing 3 mg. of the salt filtered 
with 0.5 Mm. of platinum and iridium; 20 needles similarly made 4.4 cm. over 
all, with an active length of 3.2 cm. and containing 2 mg. of salt. In general 
from 6 to 12 2 mg. needles, and 20 to 40 3 mg. needles were used, the total 
dosage varying from 13,000 to 25,000 mg. hours. 

Introduction of Needles.—In the placing of the needles we have attempted 
to thoroughly radiate the entire breast with a maximum of radiation delivered 
to the tumor-bearing area; the axilla, the supra- and infraclavicular areas, and 
the sternal margin are also radiated. We attempted in our first case to intro- 
duce the needles underneath the sternum as advocated by Keynes, but this 
patient developed considerable emphysema of the subcutaneous tissues around 
the neck and upper chest. Subsequently, we discontinued this part of the 
technic, placing instead a 3 mg. needle overlying each intercostal space on the 
affected side, and at least two needles parallel with and overlying the opposit: 


costosternal margin (Figs. 1 and 2). Various methods of skin preparations 
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1.—Case No. 32-621: Showing radium needles in place. The dark spot medial to the nipple is a piece of leaded rubber cut the exact size of and overlying 


the breast tumor (see Fig. 2). 
Fic. 2.—Same patient as Fig. 1: Roentgenogram showing needles in place. 
sternum, and the gridiron arrangement in relation to the tumor. 
Fic. -Same patient as Fig. and 2: Showing i é al [ > : j : mg. neec 
! hou I ‘ n tl 


Note needles above and below clavicle, in the axilla, along the opposite margin of the 
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were used but the one most frequently used by the writer was the painting 
with tincture of metaphen of a narrow strip of skin, approximately 3 cm. 
in width, along the line of insertion of the needles. The number of needles 
made available for a given case depended to a large degree upon the size of 
the breast and tumor to be treated. Needles were threaded with a variety of 
suture materials, but that found most satisfactory was a No. 7% white 
braided silk inserted through the needle eye and tied at the end. 

In the cases treated by Dr. George Adams Leland, Jr., a small incision 
was made in the axilla, the finger was inserted along the axillary vessels, and 
the needles inserted into the axilla under direct vision with the axillary vessels 
protected by the finger. Gas-oxygen anesthesia or, recently, evipal has been 
preferred by the writer but avertin was the anesthetic of choice by Doctor 
Leland. 

Small punctate incisions were made with a sharp pointed scalpel, approx- 
imately 114 cm. apart; two or three of the 2 mg. needles were inserted above 
the clavicle and in the infraclavicular area; a 3 mg. needle was inserted over 
each intercostal space near the sternal margin, and usually two or three needles 
placed parallel to the opposite sternal edge. Finally, needles were introduced 
in relation to the tumor. These were first placed deep to and around the 
periphery of the tumor avoiding, if possible, the insertion of the needles into 
the tumor itself. It was customary, whenever possible, to insert a second 
layer of needles superficial to the growth and at right angles to those under- 
neath (Fig. 2). With some of the larger tumors it was found necessary to 
insert the needles into the growth itself. Careful needle count was kept, a 
firm dressing applied and, except in cases with ulceration, the dressing was 
untouched until the time for removal of the needles. 

Removal of Needles—A short anesthesia was usually necessary for 
removal of the needles. Early in the series some difficulty was encountered 
by breaking the thread when tension was applied. This was avoided by 
sliding the suture through the eye of the needle for one or two centimeters 
before making any attempt to withdraw it. This is particularly important 
because of probable damage to the suture at the time of introduction. The 
end of the needle acts somewhat like the barb on a fish-hook, causing it to 
catch in the tissues unless the line of pull is the same as the long axis of the 
needle. Difficulty from this was avoided by first pulling the needle in the 
direction in which it was inserted before reversing the pull to remove it. 

Diagnosis —Guided by Keynes’ experience, that in certain cases carcinoma 
became implanted in the biopsy wound, we did not remove a specimen for 
pathologic examination in our earlier cases. It was felt that in a well devel- 
oped cancer of the breast, clinical diagnosis was rarely in error, and this was 
particularly so if the diagnosis in each instance was confirmed by a second 
opinion. Therefore, in each case before treatment, the patient was seen 
either by Doctor Greenough or Doctor Jones, in addition to myself. As a 
matter of practical importance, however, it so happened that in almost every 
instance the diagnosis was sooner or later confirmed, either by a pathologic 
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section or by the clinical course of the disease. The one doubtful case in 
this series, to be mentioned later, was referred by Doctor Greenough; since 
there was some uncertainty as to the diagnosis, a biopsy was performed at the 
time of treatment and was reported as chronic inflammation; later following 
amputation of the breast a diagnosis of chronic cystic mastitis was made. 
Careful and critical review of every other case in the series leads the writer 
to believe that there is no doubt about the diagnosis in any other case, although 
in at least one instance it may lack pathologic procf. 

It soon became evident, however, that a pathologic diagnosis was of utmost 
importance and removal of sufficient tissue to make this possible became 
routine. A small incision was made 
directly over the tumor after all the 
needles were in place, and a piece of 
tumor about .5 cm. in diameter and 
1 Mm. in thickness was removed for 
study, the skin edges were approxi- 
mated with silk sutures which were 
removed when the radium was taken 
out. All wounds healed by first in- 
tention and there was no instance of 
recurrent cancer in the scar. The 
pathologic examinations in all cases 
but one were made by Dr. Shields 
Warren, pathologist of the New 
England Deaconess Hospital. Case , y be Spo 
No. 31-845 was examined by Dr. a) f L ‘gi Nea, Bene i 
Sidney Dalrymple. i) \J yb a sa > ay 
AY ae coe | eé. UES id 


Fic. 4.—Photomicrograph 20074, Case No. 
32-725: Showing radiation effect on skin of 
esiuielias dca + - Peay ee breast. Note loss of normal contour of skin 
were used, but like Key nes we found and of superficial epithelium with absence of 
basement membrane. Note absence of skin ap- 
pendages. Note marked ectasia of capillaries 
and lymphatics of corium together with hy- 
alinization of collagen in lower portion of pic- 
ture (Warren). 





Duration of Treatment.—Pe- 
riods varying from six to ten days 


seven days to be most satisfactory, 
and this became the routine length 
of time that the needles were left in 
place. 

CiinicAL CoursE FoLLtowiInG TREATMENT.—(a) Skin: A slight begin- 
ning erythema was usually present at the time of removal of the needles. 
This increased until two or three weeks after treatment, when vesiculation 
and loss of superficial layers of skin over the tumor-bearing area not in- 
frequently appeared (Fig. 3). We were most impressed by the widespread 
diffuse skin reaction which occurred over the entire breast area, supra- and 
infraclavicular regions, and along the pectoral margin to the axilla. This we 
feel justified in interpreting as evidence of fairly intense radiation of the 
entire breast. This reaction completely subsided within six weeks. Late 
ases show atrophy and telangiectasis characteristic of radiation reaction in 
‘he skin overlying the area of most intense radiation (Fig. 4). 
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(b) Tumor. Not infrequently there was some shrinking of the growth 
at the time of removal of the needles. The speed of regression varied greatly 
and was dependent more upon the response of the individual tumor to radi- 
ation than upon its size. In general, the hard scirrhous tumors of long duration 
showed least response (Figs. 5 and 6). In certain instances there was 
complete disappearance of the mass within two months. In other cases the 
tumor became gradually smaller and did not disappear until four or even five 
months had elapsed. There was a change not only in the size of the mass but 
also in its consistency. It became softer and in many instances a mass per- 
sisted or recurred which was described as being fibrous rather than hard. 

After six to eight months the entire breast became edematous, firm, heavy 
and inelastic. The skin over the dependent area had the typical orange-peel 
appearance. In several instances the breast gradually became smaller and 
more or less fixed to the chest wall (Fig. 8), although in one of our oldest 
living cases (51% yrs.) the treated breast is two to three times the size of the 
normal breast and very heavy. In either case the resulting deformity was 
equal to that following amputation (cf. Figs. 7, 8, 9). 

The most disturbing and most frequently mentioned late after effect of 
treatment was pain along the free margin of the pectoralis muscle, accompanied 
by a palpable thickening and partial limitation of abduction of the arm ( Figs. 
gA and 9B). This occurred in spite of any precaution on our part to avoid 
it and was due to edema and fibrosis in the pectoralis major muscle secondary 
to radiation. 

Resu.tts.—Operable Cases. Twenty-six patients were treated where the 
lesion might be classed as operable (Table II). Radium was selected as the 
treatment of choice in these patients because of age, size, or some physical 
disability which tended to make them poor surgical risks. In two instances, 
patients in otherwise good condition were treated: (1) Because of enlarged 
supraclavicular nodes, at first interpreted as being metastatic, but later proving 
to be tuberculous in nature; (2) because a node in the opposite axilla was 
misinterpreted as being metastatic. Both of these patients later came to 
amputation. It is, of course, this group which is most instructive, particularly 
since ten of the surviving 26 patients were later subjected to amputation of 
the.diseased breast. 

TABLE II 
PRIMARY OPERABLE TUMORS 


Degree of Regression 


Type of Treatment - No. 100% 50% and over ‘Less than 50% 





Radium and amputation 5 
Radium and X-ray I 


Radium only I 
(1 death) 








15 = 60% 3=12% 7 = 28% 


It is of no little significance that 15 or 60 per cent of these tumors suffered 
complete primary regression; three or 12 per cent diminished by 50 per cen! 
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or more, and only eight or 28 per cent proved to be resistant to radiation to 
a sufficient degree to be diminished by less than one-half of the original size. 
In other words, 72 per cent of these cases might be classed as radiosensitive. 


TABLE III 
FIFTEEN CASES WITH COMPLETE PRIMARY REGRESSION OF TUMOR 
No. Comment 
Subsequent amputation................ ae 5 I cystic mastitis 
I radium reaction 
3 cancer 
Died with recurrent mass...... oe ewer 3 clinically cancer 
1 doubtful 
I metastases to axilla and neck 
I cancer in breast at autopsy 
I 5 mos., no mass 
I 4% yrs., ? mass 
I 5% yrs., no mass 


Died without recurrent mass....... 


It is of interest to follow the local condition in the 15 patients in whom 


complete primary regression occurred (Table III). This may be briefly 


summarized as follows: Five of these patients were subsequently operated 
upon; in three, a definite diagnosis of cancer was possible in the breast re- 
moved; in one, there were no cells found which could be interpreted as 
malignant, but extensive radium reaction was present. This was clinically 
cancer of the breast, diagnosis being made without qualification by both 
Dr. D. F. Jones and myself. It lacks pathologic proof, yet I firmly feel 
that we have every reason to believe that this breast had been sterilized of its 
cancer by the radium given. The fifth case was reported as cystic mastitis. 
This was in keeping with the clinical picture. Moreover, a previous biopsy 
had been reported as chronic inflammation. I do not believe that this patient 
had cancer. Of the remaining ten patients, four died with a recurrent mass, 
three of these were clinically characteristic of and, without question, were 
cancer. The fourth one might well have been inflammatory and definite 
doubt might be raised as to its nature. Case No. 32-621 (Fig. 2) nine months 
after treatment without any palpable mass, with a perfectly soft, flexible 
breast, presented the best clinical result of any patient treated. At autopsy, 
however, careful examination of the breast showed definite viable cancer 
cells surrounded by fibrous tissue in two sections of breast tissue. A sixth 
patient died without a demonstrable mass in the breast but with large metastases 
to the neck and axilla. Three patients in this group who had not been 
operated upon are alive; one, five months after treatment has a questionable 
mass; one, four and one-half years after radiation has recently developed a 
small sensitive, indefinite mass in relation to the chest wall at the lower margin 
‘f the pectoralis major. There is no mass in relation to the original tumor- 
bearing area. The third patient is alive five and one-half years after treat- 
ment, without any external evidence of disease, with a large heavy edematous 
breast, two to three times the size of the breast on the opposite side. There 
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was no mass that I could feel in the breast, although palpation was extremely 
difficult. 

It would seem that one might conclude from the above that in a so-called 
operable breast tumor, interstitial radiation offered an excellent chance of 
bringing about a complete disappearance of the growth. There would be, 
however, an almost equal chance that a mass would either persist or reappear 
and if such did occur it would usually harbor viable cancer cells. It would 






also seem reasonable to conclude that even though complete disappearance of 
the mass did take place, the presence of cancer in small foci throughout the 
breast was not excluded by failure to feel a mass, and that at some future date 
reappearance locally might be expected to occur, although we can easily under- 






stand why such appearance might be postponed for a number of years, due 
to the fibrosis which has occurred following the course of such intensive 





radiation. 





TABLE IV 
RESUME OF TEN CASES IN WHICH AMPUTATION FOLLOWED RADIATION 


Interval between Indications 
Hosp. Treatment Kirst Radium for 










No. Age Received and Amputation Amputation Pathologic Findings 
(1) Radium 13 mos. Painful tu- Chronic cystic mas- 
32-778 64 (2) X-ray mor, recur- titis—marked ra- 
(3) Radium i. rent dium reaction 
(1) Radium 12 mos. Painfulmass Carcinoma simplex 
32-725 64 (2) X-ray at pectoral in rare foci 
(3) Radium margin, re- 








current 














Persistent Carcinoma simplex 


tumor 


34-724 70 Radium 





Persistent Adenocarcinoma 


tumor 





32-444 45 Radium 





31-813 60 (1) Radium 16 mos. Painful tu- Carcinoma simplex 
(2) X-ray t, mor, recur- in scar 
rent 



















31-845 58 Radium I2 mos. Persistent Scirrhous carcinoma, 
tumor axillary nodes neg. 
30-1055 70 (1) Radium 21 mos. Persistent Carcinoma simplex 
(2) Radium i. tumor 
~~ 
31-1023 62 (1) Radium 22 mos. Painful Radium reaction, ab- 
(2) X-ray swelling normal cells prob- 
ably epithelial 
32-034 61 Radium 3 mos. Persistent Carcinoma simplex. 
tumor Metastases to axilla 








35-1089 82 Radium 20 mos. Painful No demonstrable 
swelling cancer in breast. 
Metastatic cancer in 
5 of 7 axillary nodes* 
* Treatment and operation by Dr. G. A. Leland, Jr.—axillary application of radium under 
direct vision. 
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Amputation Following Radiation—tThis group of ten cases would seem 
to be of sufficient interest and importance to justify independent discussion. 
In Table IV are listed the important factors in this group of cases. Certain 
points are deserving of special note. As pointed out by Keynes, the presence 
of a tumor does not in itself justify a diagnosis of cancer. Conversely, al- 
though the given tumor may be largely inflammatory, this does not exclude 
the presence of small foci of carci- 
noma. Thus, Case No. 32:725 was 


operated upon 12 months after the 


initial radium treatment. This, how- 
ever, had been followed by a course 
of roentgenotherapy and by a second 
treatment with interstitial radiation. 
She returned to the hospital with the 
complaint of a painful mass at the 
pectoral margin, not, however, at the 
site of the original tumor. At op- 
eration, the mass was found to 
consist for the most part of in- 
flammatory tissue, but there were 
definite, though rare, foci of can- 
cer cells found on careful patho- 
logic examination (Fig. 10). On 
the other hand, Case No. 31-1023, 
who returned with an area of local 
swelling and pain 22 months after 
treatment, was found after operation ; . ; 
Pe : Fic. 10.—Photomicrograph 20074. Case No. 
to be free from any demonstrable 32-725: Cluster of viable tumor cells lying in 


fairly dense fibrous tissue representing residuum 


evidence of Cancer ; the mass proved of carcinoma. Radiation reaction indicated by 
marked fibrosis and by abnormal appearance of 


to be entirely inflammatory, the numerous fibroblasts (Warren). Treatment: Sep- 
wie? - if . tember 14. 1932: Thirty-four 3 mg. and ten 
pathology showing only evidences ot 2 mg. needles, seven days (20,538 mg. hours). 

: , . 9 January, 1933: 1,700 r. units X-ray. April 12, 
radium reaction. 1933: 16,830 mg. hours interstitial radiation. Sep 
° . i , tember 22, 1933: Operation. 

It is interesting to note that in 
five instances operation was precipitated by the presence of a painful tumor. 
In each instance. the mass had suffered complete primary regression. In two 
of these breasts no cancer was found, one of these undoubtedly being benign 
at the onset but in three of them cancer was proven pathologically following 
operation. It is, we believe, this uncertainty as to whether the tumor does or 
does not contain cancer—an uncertainty existing not only in the mind of the 
physician but also in the mind of the patient—which is one of the definite 
disadvantages which this method of treatment presents. 

Inoperable Cases.—The results obtained in this group of cases are not 
nearly so striking, nor so instructive, as the group which may be classed 
as operable (Table V). It is interesting to note, however, that if one classes 

s radiosensitive those cases in whom the growth has diminished to less than 
one-half its original size, approximately the satne incidence of radiosensitivity 
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is found in this group as in the group of smaller tumors. Complete regres 


sion, however, occurs only one-half as frequently as in the smaller group 






In many instances, these tumors were very extensive, involving the entire 






breast and, at times, the overlying skin, and one cannot but be impressed with 






the tremendous local improvement which these patients as a group enjoy. 





Most striking, of course, is that group of cases with extensive ulceration such 


SS? 






as that shown in Figs. 11A, B and 12A, B. This group of cases we believe, 






however, are most satisfactorily treated by heavy external radiation to the 
limits of skin tolerance, followed in three to five weeks by interstitial radiation. 



















V 


PRIMARY INOPERABLE TUMORS 


TABLE 


Degree of Regression 





Type of Treatment No. 100% 50% andover Less than 50% 
ee eee 20 6 4 8 
(2 deaths) 
Reqiwmand X-ray.......... 13 2 7 4 
X-ray and radium........... 8 4 4 oO 
ee ee ee re 41 12 = 31% 15 = 38% 12 = 31% 





Fic. 11.—Case No. 33-771: Showing breast before and six weeks after roentgenotherapy. 


The local result in this entire group of cases seems to depend upon the size 





of the local tumor almost as much as upon its radiosensitivity. The large! 
and more extensive the tumor, the less likelihood of a completely satisfactot 
local result, so that it is our impression at this time that if more than on 
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quadrant of a breast is involved in a malignant process, at least preliminary 
roentgenotherapy is indicated. If the tumor is radiosensitive and there is a 
marked diminution in size of the tumor following this treatment, further 
improvement will in every instance be obtained by radium. In all probability 
this improvement will exceed that obtained by subsequent external irradia- 
tion. This we believe primarily because of our experience in a relatively 
limited number of cases which had been treated by heavy external radia- 
tion until the process had become absolutely stationary, and then been 
sent to the hospital—three from the Massachusetts General and three from 
the Huntington Hospital—for interstitial radiation. Each one of the six 
cases had definite regression following radium, although in no instance was 


there complete disappearance of the tumor. 











4 








Fic. 12.—Same patient as Fig. 11: (A) Three months after roentgenotherapy and directly after 
removal of radium. (B) Three months after radium treatment. Patient died three months later, 
nine months after original treatment. The ulceration was dry but not entirely healed. 


Recurrent Cases.—There were ten cases in this series of local recurrence 
following amputation of the breast. In each instance satisfactory regression 
resulted. Our experience, however, would not suggest that the results to be 
obtained in the smaller multiple local recurrences were sufficiently improved 
over those obtained from the simpler roentgenotherapy to justify the use of 
interstitial radiation. 

SuMMARY.—Ninety-six cases of cancer of the breast were treated at the 
almer Memorial Hospital by interstitial radiation according to a slight modi- 
fication of the technic described by Keynes. 

Twenty-six of these were operable cases. Sixty per cent of these patients 
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had complete primary regression of the growth and in an additional 12 pe: 






cent the tumor diminished in size by more than one-half. 
A recurrent mass frequently develops which may be cancer or may be 










inflammatory. It may or may not contain viable cancer cells and represents 














a distinct mental hazard to the patient. 
Viable cancer cells were demonstrated at autopsy in a breast free from 







any palpable abnormality. 







CONCLUSIONS 







Having ever in mind the limited experience which so small a series permits, 
it would seem justifiable to conclude that : 
(1) Interstitial radiation is an efficient and practical method of radiating 








a breast cancer. 
(2) It probably offers a better chance of sterilizing a given breast of its 





cancer than does roentgenotherapy as carried out up to the present time. 

(3) The finding of viable cancer cells in surgical and autopsy specimens, 
the pain in, and fixation of the pectoral ridge and the late deformity of the 
breast after radiation, represent hazards which in our minds render this form 








of treatment less desirable than surgery in cases of primary operable cancer 







of the breast. 

(4) In an inoperable cancer of the breast where the tumor occupies no 
more than one quadrant of the breast it may be the treatment of choice. 

(5) Large inoperable ulcerating tumors and rapidly growing tumors of 








the inflammatory type which have shown satisfactory regression following 






roentgenotherapy will receive greater benefit from interstitial radiation given 
three to five weeks after the roentgen ray than from subsequent external 








radiation. 
(6) It has no advantage over roentgen ray in the management of large 





massive lesions or in lesions which have shown little response to adequate 






roentgenotherapy. 
(7) It cannot be depended upon to protect the axilla against metastatic 







invasion. 
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Our efforts at treatment of deep-seated or bulky cancers by roentgeno- 
; therapy have been checked partly by the damage done by the rays to healthy 





tissues, and partly by peculiar qualities of the roentgen rays themselves. Ideal 





for treatment would be an evenly penetrating, utterly selective ray, one of 





even efficacy from the beginning to the end of its path, one which destroys 





an ideal to be striven for, 





tumor, but leaves healthy structures unaffected 





but apparently unattainable. The next best thing would be to use such rays 





as we have at our disposal, but to get all vulnerable, presumably healthy 





structures out of their path and to irradiate only the cancer itself and the 
areas invaded or likely to be invaded by it. Fulfillment of this postulate 






would at the same time obviate considerably the need for making com- 





promises in the quality of the ray chosen from the roentgen spectrum for 





treatment. The practice of deep radiotherapy has led us, hitherto, to choose, 





not soft unfiltered rays, which have the most destructive surface effect, but 






hard, copper-filtered ones, of less intensity. The reason for this paradoxical 






choice lies in the absorbability of the soft ray, a large part of which is lost in 






the surface layers of the tissue which it traverses. The rays which pass 





through a copper filter are less intense, if not less active biologically ; how- 





ever, they penetrate the tissues further and more evenly. If, therefore, an 





adequate percentage of the surface dose is to reach a deep-seated growth, 





hard rays need to be chosen, for soft ones will be absorbed in the intervening 





tissues, so that but a small fraction of the surface dose will reach the growth. 






Chaoul has recently perfected a method whereby he reduces his focal dis- 





tance greatly and works through a small port. The method is applicable to 





superficial tumors of not too great bulk. Irradiation is confined to the tumor 





itself; the surrounding tissues are affected only for a short distance. This 





limitation is a serious disadvantage in the treatment of diffusely invasive 
growths. 

A method which would exclude healthy tissues from irradiation and 
which would bring the tumor itself and the presumably invaded areas into as 


Kosa iatainuk ee cena 






close and as direct contact as possible with the source of radiation, would 





have many advantages. Exclusion of healthy vulnerable tissue is highly 





desirable. Irradiation of resistant tissues, connective tissue, muscle, fascia 






seems not to matter much; irradiation of the skin to the point of weeping 





desquamation is by no means negligible; far more important, and the chief 





stumbling-block to adequate irradiation of intra-abdominal cancer, has been 
the extreme sensibility of the mucosa of the small bowel. The lining of the 
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small bowel seems considerably more sensitive than the lining of the stomacii 
or the colon; it is more sensitive than the skin. Epilatory doses may de- 
stroy the whole mucosa from the pylorus to the ileocecal valve and lead to 
death in four or five days. A sine qua non for efficient abdominal radio- 
therapy would be to remove the small bowel from harm's way. 

These ideas are not new. Methods based upon these considerations were 
tried during the early days of roentgenotherapy. They seem to have been 
abandoned after more even penetration of the ray was secured by diminishing 
its intensity by means of copper filters. Approximation of the involved 
area to the source of energy and exclusion of bulky masses which absorb 
the ray would lessen the amount of copper filtration necessary to secure 
adequate penetration of the cancerous area itself and increase the amount of 
radiation available in a given time. It would thus shorten the exposure 
necessary for saturation of the field, which, other things being equal, is an 
advantage, for prolonged exposures are uncomfortable, distressing, and under 
certain circumstances harmful. 

These are advantages of the method about to be described that admit of 
little doubt. 

The method as applied to most intra-abdominal cancers has the disad- 
vantage of admitting of but one heavy, a very heavy exposure, rather than 
a series of fractional exposures, the value of which Professor Coutard has so 
firmly established and upheld against controversy. It may be that smaller 
supplementary fractional doses and deep irradiation, administered later 
through the skin in the usual manner, may be of value; they have not yet 
been tried. Such a plan would approximate Pfahler’s modification of 
Coutard’s method. The initial heavy dose would be delivered directly to 
the tumor; subsequent smaller doses designed to maintain saturation would 
have to be delivered through the skin and small bowel, but could be made 
small enough to avoid damage. 

The method to be described has been used for cancers of the colon, the 
rectum and the stomach, the extent of which either precluded any attempt 
at removal, or made cure after such an attempt seem highly improbable. 

One of the barbiturates, usually sodium amytal, is given one hour and 
morphine one-half hour before operation. The abdomen is opened, under 
spinal anesthesia, through a long incision, which permits of easy exposure. 
If the patient is apprehensive or restless, evipal or avertin may be used in 
addition. The abdomen is explored in the usual manner to determine the 
feasibility of removing the cancer and the presence of lymphatic or distant 
intraperitoneal metastases; the liver is palpated. The growth is then re- 
moved if it seems anatomically possible to remove all palpably cancerous 
tissue. Dissection and excision are carried out, not with the endotherm, but 
with the heavy Percy galvanocautery. Excision having been completed, the 
abdominal wall is held open with a self-retaining retractor, the small bowel 
is packed off with gauze and the skin protected with pieces of sheet lead cut 
to the required shape. The lead is folded over the edges of the wound, so 
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that it and the gauze packing hold the small intestine out of the way, the 
lead at the same time shielding the small bowel from irradiation (Fig. 1). 
In this way a large cylinder, with a diameter of some five inches, is held 
wide open; the suspicious area from which the cancer was removed lies at 
the bottom of the cylinder. The patient is then irradiated, some 2,500 to 
4,500 r being administered unfiltered, through variable thicknesses of alumi- 
num, or through 0.25 to 0.5 Mm. of copper. Filtration varies with the 
thickness and mass of suspicious tissue to be treated. The tube is placed as 
close as possible to the mouth of the incision, usually at a focal distance of 
30 cm. Its close approximation to the.cancerous area not only shortens the 


time of exposure but increases the field of radiation. When exposure is com- 
plete, the packing and the lead protective strips are removed and the abdominal 


wound is closed. 








Fic. 1.—Irradiation of cancer of sigmoid (abdominal approach). 

Cancers of the sigmoid, high cancers of the rectum, cancers of the ascend- 
ing colon are easy to prepare for treatment by this method. Exposure is 
simple and it is not difficult to induce an even anesthesia without nausea, 
during which the small bowel may be kept out of the pelvis by gauze packs 
and protected by lead shields. It is equally easy to protect the bladder. 
\Vith the bladder, the small bowel and the anterior abdominal wall shielded 
and out of the way, nothing remains the irradiation of which need cause 
concern, except possibly the skin of the sacral region. Some patients have 
had a mild erythema of the sacral skin; however, the posterior part of the 
pelvis itself filters off a large part of the rays. Lower cancers of the rectum, 
invasive cancers of the cervix and cancers of the bladder and prostate would 
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also lend themselves to this form of treatment, should it prove of value. They 
could be irradiated as described, from above; or they could be irradiated 
from below; lead protection if necessary being introduced from above via 
a laparotomy incision (Fig. 2), or from below via the opening into the Douglas 
pouch. 

Cancers of the stomach and of the upper abdomen are more difficult to 
isolate for roentgen treatment. It would probably be wise to shield the 
pancreas and the third portion of the duodenum in cancers of the stomach 
without retroperitoneal lymphatic metastases. This would mean opening the 
omental bursa and inserting sheet lead into the retrogastric space. Two 
apparently hopeless cancers of the stomach, one resected, the other not, were 
treated without thus protecting the pancreas. In both of them, although there 
was no other evidence of disturbance of pancreatic function, intractable nausea 
and anorexia followed. 





Fic. 2.—Irradiation of cancer of rectum (perineal approach). 

Whether to irradiate before or after removal of the growth has seemed 
doubtful. Murphy was able to so affect a field by irradiation, so that viable 
cancer implanted into it failed to grow. If these experiments are applicable 
to human cancer, then irradiation should logically precede excision; this 
scheme has been followed in superficial cancers—the breast, head, neck, etc. 
In abdominal cancer it seemed advisable to perform excision first; it seemed 
wise to remove a bulky mass, so that a softer ray might be used for treat- 
ment of what cancer might remain spread out along the fascial planes. It 
also seemed advisable to undertake excision first, so that, if for any reason 
it seemed wiser to cut short the operation, the cancer at least would have 
been removed. 

The high single doses up to 4,500 r were given in the face of protest 
from the radiologist, who felt sure that severe diarrhea would result from 


exposure of the sigmoid or high rectum and feared damage to the bladder, 
should it happen to project into the field. However, nothing happened; the 
bladder mucosa did not exfoliate, there were no disturbances of the bladder 


and usually no diarrhea from the colostomy opening or discharge from th 
anal stump. The colostomy opening was subsequently closed and the de 
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scending colon united to the anal stump in several patients. In one patient 
recently operated upon, a high rectal cancer was not removed; the bowel 
was adherent to the pelvic wall and there were hepatic metastases. This 


patient has some diarrhea, but the stools are not bloody and the rectal mucosa, 


as seen through the proctoscope, is scarcely changed. 

The series in which the method was tried is small. It was used only in 
patients with cancers so large or so widespread that recovery by ordinary 
means seemed impossible or highly unlikely. Results seem to warrant fur- 
ther trial. Variation and further extension of the method suggest themselves. 
Thus, some breast cancers have been-irradiated through the open wound, 
which during operation seemed to have extensions leading to inaccessible 
areas, é.g., extension leading into the thorax along the humero-intercostal 
nerve bundles ; furthermore, a few cancers of the neck and pharynx, in which 
it seemed desirable to protect the skin and the larynx. The equipment at 
hand was clumsy and inefficient. It is hoped that a better installation will 
be available. 


CASE REPORTS 

Case 1.—Adenocarcinoma of the Colon with Lymphatic Metastases, Recurrent Six 
Months After Removal in the Form of a Fungating Growth Invading the Lateral Abdomi- 
nal Wall and Retrocolonic Space. S. M. S., a diabetic, age 67, was referred by Dr. Chas. D. 
Fletcher on January 7, 1933. Three brothers and a sister had died of cancer of the intes- 
tinal tract. A mass could be felt on the left side of the abdomen. At operation, January 
12, 1933, a thickened and dilated loop of small bowel was found tightly adherent to a 
carcinomatous mass, originating in the descending colon. No distant metastases were 
demonstrable. The small bowel was resected and united end-to-end; the descending colon 
was isolated with the Percy cautery and some seven inches of it were resected. The 
stumps of the colon were left open in the form of a colostomy. The resected colon con- 
tained multiple diverticula, numerous papillary polypi and an ulcerated, infiltrating car- 
cinoma, the size of a hazelnut, which had invaded the musculature of the bowel wall. 
Sections of the tumor showed an invasive adenocarcinoma; section of the adjacent lymph 
nodes also showed metastatic carcinomatous involvement. 

The growth recurred promptly. During July, 1933, a fungating mass appeared in the 
colostomy wound which on microscopic examination proved to be a carcinoma. It was 
determined to attempt to remove this recurrence, because the tumor mass, although 
attached to the abdominal wall, was itself movable and no distant metastases could be 
demonstrated. Accordingly, on July 13, 1931, under spinal anesthesia aided by gas, the 
skin around the colostomy stoma was incised elliptically and closed over the colostomy 
opening. Adhesions between the omentum and the bowel were separated with the Percy 
cautery. The distal segment was freed, severed between clamps and the infiltrated meso- 
colon approached. The proximal end of the colon, including several inches above the 
tumor, was also freed with the cautery and severed between clamps, after which the whole 
tumor mass, including the colostomy stoma and some of the musculature of the lateral 
abdominal wall, which appeared invaded, was removed with the cautery, leaving a wound 
bed which to the naked eye seemed free of tumor. A piece of sheet lead was bent into 
the form of a tube, having a caliber of about three inches; this was pointed toward the 
retroperitoneal space and the lateral abdominal wall, protecting the small bowel. 1,600 r 

ere administered through 0.5 Mm. of copper under the direction of Dr. Lloyd Bryan. 
The upper and lower ends of the colon were then brought out in the form of a colostomy. 
Recovery was uneventful. There was no nausea; on July 18 and 19 there was a mild 
diarrhea with mucous stools. On July 20 the stool was again formed. 
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Pathologic Examination.—The section was reported by Dr. David A. Wood as show- 
ing extensive invasion of the muscularis by a proliferating tumor mass, the latter pos- 
sessing a reticulum of moderate thickness enclosing spaces lined by short columnar epithe- 
lium and forming atypical irregular glands. The tumor cells were hyperchromatic and 
showed occasional mitosis. Diagnosis: Recurrent carcinoma of the colon. 

The patient has been reéxamined frequently since and has shown no signs of recur- 
rence. It seemed most unlikely that this carcinoma should not recur after a second removal 
as it had after the first, unless something more than mere surgical extirpation was under- 
taken. The family history, the lymphatic metastases and especially the invasion of the 
abdominal wall by this promptly recurring, fungating growth made the outlook most 
unfavorable. 

Case 2.—Adenocarcinoma of Sigmoid with Attachment to the Parietal Peritoneum. 
M. R., age 39, was seen in 1930 with bleeding from the bowel, the source of which was 
never determined. He appeared again in June, 1936, with symptoms of low intestinal 
obstruction. Exploration, June 12, 1936, revealed a constricting growth of the sigmoid 
attached to the peritoneum at the side of the bladder. There was some ascites, but no 
other evidence of intraperitoneal metastases, no lymphatic enlargements and no_ hepatic 
metastases were demonstrable. A cojostomy was effected using the upper part of the 
descending colon, and the median incision closed. 

On July 1, 1936, the abdomen was reopened. The growth was mobilized by resecting 
the parietal peritoneum to which it was attached, and also some omental attachments, 
with the Percy cautery. The mesosigmoid was long and contained numbers of hard 
lymph nodes about the size of beans. About six inches of the sigmoid, including the 
tumor, was resected with the cautery and the ends of the sigmoid were joined end-to-end. 
The colostomy stoma remained open above the site of resection. The small bowel was 
packed off with gauze; it and the abdominal wall were protected with lead. The 
spinal anesthesia having begun to wear off, a second ampoule of pantocain was injected. 
2,500 r, filtered through 3 Mm. brass, 1 Mm. of aluminum and 14 Mm. tin, were admin- 
istered through the open wound, after which the abdomen was closed. The patient made 
an uncomplicated recovery without nausea. A mild diarrhea occurred on the third and 
fourth days after operation; thereafter the stools were formed. 

Pathologic Examination—Dr. David A. Wood reported as follows: There is a very 
firm, hard crater ulcer 3 cm. in length, encircling the bowel wall; in the attached mesentery 
are a number of pale, very hard lymph nodes. The tumor is composed of fairly well 
differentiated but atypical glands lined by columnar epithelial tumor cells. The tumor has 
infiltrated the circular layer of muscularis. No tumor was found in the lymph nodes. 
Diagnosis: Adenocarcinoma of colon. 

On August 28, 1936, the colostomy stoma was closed. No tumor was to be felt in 
the anterior abdominal wall at the site of the previous resection of the peritoneum; no 
mesenteric nodes were seen or felt. The liver was not examined. No tumor was found 
on microscopic examination of the tissues of the resected colostomy opening. 

The man has had no evidence of recurrence. The chance that he would remain free 
from recurrence seemed somewhat better than that of the first patient; still, the peritoneal 
attachment made the outlook doubtful. 

Case 3.—Adenocarcinoma of the Retrosigmoid Junction (Grade 3) with Lymphatic 
Metastases, Invading the Mesentery. J. P., male, age 61. Referred by Doctor Gomez of 
Oakland. For four months he had been passing blood and mucus from the rectum. On 
rectal examination in the squatting position one could just touch a hard mass when the 
patient strained. Celiotomy, January 13, 1937, disclosed a scarred mass, invading the 
mesentery, some seven or eight inches above the anus and attached to the left side of the 
pelvis. Along the vessels were small hard nodes and an infiltration of the mesenteric fat. 
No nodes could be felt higher up and no liver metastases were palpable. There was no 
ascites. The bowel was severed six or seven inches above the tumor and the sigmoid 
extirpated with the Percy cautery from above downwards to about four inches above the 
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anus. As much as possible of the fat in the left side of the pelvis was also removed. The 


anal stump was closed and covered with peritoneum. The wound was shielded with lead, 
so that the empty pelvis lay exposed and 3,100 r were administered through 24% Mm. of 
aluminum with a ray pointed at the left side of the pelvis. The upper stump of the colon 
was implanted into a separate incision and the abdomen closed. No nausea or diarrhea 
followed the operation. 

Pathologic Examination.—The lymph nodes and lymphatic channels of the mesentery 
were filled with a typical adenocarcinoma, Grade 3. The bowel contained a carcinomatous 
plaque with a crater; there were a few nodules on the outer side of the bowel. Con- 
valescence was disturbed by anorexia. 

On March 6, 1937, the abdomen was reopened. There was no demonstrable recur- 
rence; the colostomy opening was freed and implanted into the anal stump. On May 1, 
1037, a periproctal infiltration was felt around the site of union, which may have been 
inflammatory. There was no recurrence to be seen through the proctoscope and no bleed- 
ing had occurred into the bowel. 

The time of observation, four and one-half months, is too short to judge of results. 
The prognosis for this cancer, Grade 3, with metastases in the nodes and in the mesenteric 
lymphatics, under the ordinary methods of treatment is extremely bad. 

Case 4.—Double Adenocarcinoma of Jejunum and Right Ovary. Pelvic Recur- 
rence 15 Months Later. Reoperation with Cautery, Extirpation and Irradiation. Prob- 
ably Recurrence for the Second Time. McK., female, age 45, was first seen September 
26, 1935, complaining of menstrual irregularity and abdominal colic of two months’ 
duration. At operation, October 12, 1935, a cystic tumor of the right ovary, the size of 
a grapefruit, was removed and also a scirrhous stenosing tumor of the jejunum, with 
involvement of the mesenteric lymph nodes. The left ovary had been removed at an 
operation years before. There was no ascites and no metastases were found. 

Pathologic Examination of the resected jejunum and of the ovary led to the diagnosis 
of double carcinoma; an adenocarcinoma of the jejunum with metastases in the mesen- 
teric lymph nodes and a second independent adenocarcinoma of the ovary. 

The patient made an uncomplicated recovery. In November, 1936, she complained 
of much pain in the right lower abdominal quadrant with severe radiation down the 
right leg, which’ was relieved by irradiation of the pelvis. The pain recurred and in 
November a hard mass was felt adherent to the right side of the uterus. The pain 
becoming intolerable, the abdomen was reopened January 19, 1937. The omentum 
contained a hard carcinomatous nodule adherent to the abdominal wall. There were 
numerous nodules, mostly subperitoneal but also intraperitoneal ones, lying in the omentum, 
and one large mass lying subperitoneally in the remains of the broad ligament. There 
were nodules between the uterus and the bladder and several others which invaded a 
loop of the lower ileum. One involved the uterus itself. The uterus was removed by 
a subtotal hysterectomy and as many of the nodules as could be felt were removed with 
the galvanocautery, working partly subperitoneally and denuding the wall of the pelvis 
to a considerable extent. The involved loop of ileum was then laid on the abdominal 
wall, which was shielded with lead plates and the pelvis was filled with gauze. It was 
not possible to shield the right half of the bladder. About 2,250 r, filtered through 
“4 Mm. of copper and 1 Mm. of aluminum, were administered through the open wound. 
The involved loop of ileum was resected for a distance of about six inches and the 
wound was closed. It was possible to cover the left side of the pelvis with peritoneum 
only under tension and by utilizing the rectum itself as a covering. 

Pathologic examination of the removed tissues showed the presence of metastatic 
carcinoma, composed of irregular atypical glands lined with short columnar and _poly- 
hedral epithelial tumor cells. 

The patient recovered from the operation. She had no diarrhea or nausea, nor 
symptoms of damage to the bowel. She was freed of pain in the hip and leg. However, 
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in April, 1937, hard nodules about the size of walnuts, fixed to the right pelvic wall, and an 
induration to the left of the rectum made themselves apparent. 

Case 5.—Rapidly Growing Carcinoma of Cardia with Esophageal Extension and 
Metastases to Mediastinal and Abdominal Lymph Nodes. Irradiation and Gastrostomy 
C. P., male, age 55, was first seen May 19, 1936. He had had attacks of upper abdominal 
pain for 16 years. In March, 1936, he began to have difficulty in swallowing. Esopha- 
goscopy and biopsy revealed a rapidly growing small cell adenocarcinoma of the cardia. 
At operation, May 22, 1936, a large nodular carcinoma with lymphatic metastases was 
found at the cardia. There was an infiltration extending into the lower esophagus and 
numerous carcinomatous lymph nodes in the lower mediastinum. The liver and the 
bowel were protected with lead and an attempt made to shield off the pancreas by 
placing two narrow strips of lead across the stomach over the pancreas. 3,000 r, filtered 
through 2% Mm. of aluminum... were administered through the open abdomen, a 
Witzel gastrostomy was effected and the abdomen closed. The patient made an uninter- 
rupted recovery, and was discharged June 6, 1936. Swallowing was somewhat improved 
for a time, then grew worse and death ensued, August 2, 1936, from inanition and a 
terminal pneumonia following large doses of barbiturates. 

Case 6.—C. K., female, age 3% whose brother had died of cancer of the stomach, 
began to complain early in 1936 of fatigue and gastric disturbances. At operation, 
August 19, 1936, the whole greater curvature of the stomach from the pylorus to the 
cardia was found involved by a hard lumpy mass. There were enlarged lymph nodes 
at the celiac axis. Using the Percy cautery, a total gastrectomy was performed and 
the lymph nodes were removed as well as possible. The cardia was united to the 
jejunum and 3,000 r were administered to the open abdomen, through 2% Mm. of 
aluminum. 

Pathologic Examination—Dr. David A. Wood reported that the resected specimen 
showed infiltration of the submucosa and muscularis with small polyhedral epithelial 
tumor cells. Diagnosis —Carcinoma of the stomach (linitis plastica). 

Recovery was delayed by the formation of a fistula from the blind duodenal stump, 
which discharged duodenal secretion, but healed spontaneously in a few weeks. Much 
more disturbing was a constant and inexplicable nausea, which still continues nine 
months after operation. This nausea and feeling of seasickness come on immediately 
after eating, or even at the sight of food, but are never accompanied by vomiting. 
Attempts to explain them have failed; there have been no diarrhea, no evidence oi 
pancreatic achylia and no signs of bowel obstruction. Under the fluoroscope one sees 
some regurgitation of barium into the duodenal loop; the barium, however, soon leaves 
this loop and runs rapidly down into the small bowel. The duodenal loop is not dis- 
tended. All efforts at overcoming the nausea have failed. There has been no evidence 


of recurrence. 
SUMMARY 


A method of administering roentgen radiation to the open abdomen for 
cancer of unusually grave prognosis is described. By this method unin- 
volved, vulnerable organs and tissues are shielded from irradiation. The 
source of energy is approximated to the cancer and heavy filtration 1s 
dispensed with. 
REFERENCE 
1Duggar: Biological Effects of Radiation. McGraw-Hill Book Co., New York and 


London, 1936. Gives the theoretic foundation for this method and contains an ex 


tensive bibliography. 
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CARCINOMA OF THE CERVIX TREATED BY THE ROENTGEN 
RAY AND RADIUM 
Joe Vincent Metcs, M.D., anp Ricuarp Dressrer, M.D. 


Boston, Mass. 


FROM THE PONDVILLE HOSPITAL, MASSACHUSETTS STATE CANCER HOSPITAL, AND THE MASSACHUSETTS GENERAL 
HOSPITAL, BOSTON, MASS, 


THIS paper is a presentation of a method of radiation treatment in use 
at the Pondville Hospital, and of the results obtained three and one-half years 
after its employment. A few comparisons are made to another method of 
therapy, familiar to the authors, and to the results obtained. No method of 
treatment of this disease will increase the ‘‘cures” to a much higher percentage 
except earlier diagnosis of the condition. Such early diagnoses are possible 
through routine examinations of the cervical epithelium with Schiller’s iodine 
solution test and the colposcope. Only by constant use do these methods 


help in making the diagnosis, but once learned, and used frequently, early 


cases should be found. In most series the number of so called operable cases 
is given as from 15 to 25 per cent, and in most operated or surgically treated 
series the number of lymph node extensions is given as 33+ per cent. Thus 
in any series the early cases are few and metastases common. Twenty to 
30 per cent of five year cures indicates excellent results from treatment. 
By the method herewith presented the results, in a series of 70 cases, show 
35.7 per cent living and well and without disease three and one-half years 
after treatment. All cases reported as having disease after three and one- 
half years have been classified as dead. Since there was only 11 per cent 
of early cases in the group, such results are better than usual and hence 
offer the excuse for this early report. 

The Pondville Hospital opened in 1927. At that time the recognized 
method of treating carcinoma of the cervix in Boston was that advocated 
by G. A. Leland, Jr.,? at the Collis P. Huntington Memorial Hospital. His 
method of treatment had been introduced into the Tumor Clinic of the 
Massachusetts General Hospital on its opening, in 1925, and thence into 
the newly opened Pondville Hospital. The radium used at the Massachu- 
setts General Hospital is from a general pool at the Huntington Memorial 
Hospital—in an emanation plant—and is available but one day each week. 
Because of Leland’s success and because his form of treatment does not 
last over 24 hours and necessitates the use of hospital beds for a period of 
only four days, it was adopted at the Massachusetts General Hospital and 
is still in use at the present time. During the first four years at the Pond- 
ville Hospital the types of cases (mostly secondary and far advanced) were 
not suitable for starting a new form of treatment with any hope of suc- 
cess, so the treatment used at the Huntington Memorial Hospital and the 
\lassachusetts General Hospital was begun, and careful observation of the 
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effects of the treatment maintained. After four years of observation it 
was decided by the roentgenologist (Dr. Richard Dresser) and the surgeon 
(Dr. Joe V. Meigs) that an entirely different method should be introduced 
In 1931, after carefully weighing all the facts and realizing that our theo- 
retic approach might not be so good as the tried method, a new series was 
begun. It was decided that we should carry out the method outlined here- 
with, until a satisfactory number of cases had been followed for a sufh- 
cient number of years to determine whether or not the new treatment was 
worth while. We are both convinced of the success of this method and 
intend waiting before any additional change is made until a five year follow 
up is available in a given group of cases; but we have decided to report 





our group as it stands at the present time—a three to five year posttreat- 
ment study. 

The Two Methods of Treatment——As a comparison of end-results is 
to be made between the two methods of treatment, a brief description should 
be presented of Leland’s plan,’ though his own report! must be read for a 
more detailed explanation. Next the Pondville method will be presented 
with the reasons for its employment. 

In the main, the plan of treatment in use at the Huntington Memorial 
Hospital consists of the use of a large amount of radium emanation over 
a short period of time. Gold seeds of approximately 1 mc. each are placed 
at a depth of I cm. about I cm. distance from each other around the periph- 
ery of the growth and a silver cylinder 1 Mm. in thickness containing a 
steel needle with a glass emanation tube inside is placed in the cervical canal. 
The total dose is given from 3,500 mc. hours, in the moderately advanced 
cases, to 5,000 to 6,000 mc. hours in the early cases. The seeds make up 
from 1,300 to 1,500 mc. hours of the dose and the radium in the silver 
cylinder the remainder. This form of radiation is a combination of the 
beta and gamma type, and sloughing and destruction of tissue are often 
seen. The advanced cases are treated by means of a cylindrical 2 Mm. 
lead applicator containing radium emanation with or without gold seeds. 

The Pondville plan of treatment, which, in the authors’ minds, was a 
rather new type of attack, is now an old story to many workers in the 
field of radiation (Coutard,'' Healy,? Schmitz,? and others). We felt that 
in the seed and central applicator method of treatment, emphasis was placed 
upon the destruction of tissue by the cauterizing effects of the radiation 
rather than upon the specific action of gamma rays upon growing tissues 
and dividing cells. The roentgen ray was not utilized at all, and tumors 
of all sizes, conditions and appearances were treated. It seemed to us 
that the roentgen ray could be utilized for two purposes: first, to help shrink 
down a large cervical growth and to clear up an infected one; and second, 
to cause an increase of connective tissue and a lessening of blood supply 
in the region adjacent to the cervix. We hoped to make the field next to 
the cervix less permeable to the growing cancer but did not feel that the 
roentgen treatment alone would kill tumor cells already there. Next we felt 
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ROENTGEN RAYS ALONE 





33 CM. 
Fic. 1—Anatomic chart showing the Pondville roentgen radiation plotted in ery- 


thema doses at centimeter intervals from a central point presumed to be the center of 
the cervix. 


RADIUM ALONE 








33 CM 


Fic. 2.--Radium given in two divided doses of 1,500 millicurie hours each. The 
number of erythema doses are plotted at centimeter intervals from the center of the 
cervix. Notice how rapidly radium strength falls off from a point source. 


RADIUM AND ROENTGEN RAYS 


a ee 








33 CM. 


Showing the number of erythema doses delivered at centimeter intervals by a 
combination of roentgen and radium treatment as described in the text. 
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that it would be best, in our first series, to limit the use of radium to 
one set type of application so that all treatments would be as uniform as 
possible. We considered that a total dose of 3,000 me. plus the radiation 
by roentgen ray might be all the patients could tolerate. It appeared to 
us that a division of the 3,000 mc. dose of radium might be less likely to 
cause sudden and extensive destruction of tissue and therefore less possi- 
bility of injury to the bladder or rectum. Another reason for dividing 
the dose of radium was the confirmation of the work of Canti*® and his 
coworkers, who demonstrated that on the fourth day after radiation with 
radium, there is a sudden sharp rise of abnormal mitotic figures. Their 
work was repeated upon radium treated cases at the Huntington Memorial 
Hospital, by Frederic Parker, Jr., and Meigs,® and this phenomenon proved. 
It seemed reasonable, therefore, to choose the fourth day as the best day 
for the second dose of the divided radium treatment. It is possible that 
the previous roentgen radiation might spoil this phenomenon but this has 
not been confirmed as yet. Thus the plan was to increase the resistance 
of the pericervical and parametrial tissue to the invasion of cancer and to 
destroy or prevent tumor cells from dividing; incidentally, such treatment 
might reduce the size of the cervical growth and perhaps produce a cleaner 
and less infected field to work in. One other consideration entered into 
our plan and that was that the radium treatment had to be given in almost 
every instance by a member of the Resident Staff and that therefore it 
must be made as fool proof as possible. Inasmuch as the surgeons in charge 
of treating cervical cancer at Pondville visit the hospital but once a week, 
and as the radium had to be given four days apart, it was not possible for 
the treatments to be given by the Visiting Staff. 

The roentgen ray treatment at Pondville is given as follows, and is 
completed in an average of 14 days: Four portals of entry, 8x1o and 
IOxIO cm., are employed, two anterior and two posterior. The rays are 
directed obliquely at the cervix and parametrium by means of a special 
centering device. Each field receives a total of 1,500 to 2,000 r. units (air 
measurement), the total dosage depending on the rapidity with which the 
treatment is given. Daily exposures of from 300 to 600 r. have been used, 
alternating the fields so that a given area receives an exposure every fourth 
day. The machine setting is as follows: 200 kv. peak; 5 to 20 ma., depend- 
ing on the capacity of the apparatus; 1% Mm. copper filter; 50 cm. focal- 
skin distance. It has been found by ionization measurements made in a 
press-wood phantom and also by measurements made in the human pelvis 
that distances greater than 50 cm. do not appreciably increase the depth 
dose. It is assumed that 1,200 r. measured with back scattering with the 
ionization chamber in the half submerged position produces a mild erythema. 
By means of roentgen radiation alone a total of four to six erythemas are 
delivered to an area 10 cm. in diameter or to the region of the cervix in 
the patient of average size (Fig. 1). Figure 2 illustrates the distribution 
of radiation in terms of skin erythema doses when using an intra-uterine 
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radium application of 3,000 mc. hours. It will be noted that at a distance 
of 1 cm. from the applicator six erythemas are delivered by radium, at 
a distance of 2 cm. two erythemas, and at 3 cm. only one erythema. The 


augmented dose of six to ten erythemas delivered by roentgen radiation 


combined with an intra-uterine radium application of 3,000 me. hours is 
shown in Fig. 3. 

Radium emanation is used in the treatment and it is collected in a 
capillary glass tube which is held in a steel jacketed needle of o.1 Mm. 
thickness. The needle or needles are then placed in a platinum applicator 
of 1 Mm. thickness, which is inserted into the cervical canal after suff- 
cient dilatation. All patients are operated upon under a light general 
anesthesia. The applicator is then retained in place by suturing the ring 
of the applicator to the cervix by means of the method described by the 
late John G. Clark.‘ The vagina is filled loosely with one or more strips 
of gauze. On occasion, when it appears to the operator that the pack might 
hecome loosened or dislodged and the applicator slip, the vulva is sutured 
across over the pack with silk sutures (it is recognized that there is danger 
of implantation connected with this procedure but no complications or harm- 
ful effects have as yet been encountered. A constant drainage catheter is then 
placed in the bladder to keep it empty and the radium is left in until a 
dose of 1,500 mc. hours has been given. On the morning of the fourth 
day the patient is again taken to the operating room and under an anesthetic 
the applicator is reapplied. The time of the radium treatment depends 
upon the strength of the radium in the applicator: the more radium emana- 
tion present the shorter the time, and vice versa. No attempt is made to 
give the treatment either over a short or over a long period of time. The 
total dose given is 3,000 mc. hours in two divided treatments four days 
apart. 

Discussion of the Treatment.—The form of treatment described above 
in use at Pondville, since June, 1931, is unique only because of the use 
of a set amount of radium of small dosage given in two equally divided 
treatments in the cervical canal only, and given four days apart, directly 
after radiation by roentgen ray is finished. The roentgen ray, given as it 
is, to cross fire the cervix and to radiate the pericervical and parametrial 
tissue, is satisfactory, and Dresser has presented his reasons for not using 
a longer focal distance. It is possible that the new 400,000 to 1,000,000 
volt machines with their ability to deliver a greater number of “r.” units 
to the broad ligaments in a shorter period of time with less sKin injury will 
produce great changes in the method of roentgen treatment. With the 
present 200,000 volt machines it is felt that the limit of roentgen treatment 
has been reached. 

The weakness of our treatment lies in the radium plan, and without 
doubt the destruction of the growth of the cervix itself might be accom- 
plished more satisfactorily with a more diffuse treatment. The problem 
is to get more radium into the vaginal extensions of the tumor and into 
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the tissues in the pericervical regions just about the cervix without injury 
or destruction of normal tissues. The actual region of the growth is thx 
weakest spot and our revised attack will probably take some form of col 
postat, low strength interstitial radiation, vaginal plaques, or a combina 
tion of them all. The very fact that tumors of the cervix grow in many 
different shapes and sizes, and are outgrowing and ingrowing, means that 
any fixed type of treatment cannot be satisfactory if it necessitates the use 
of any inflexible surgical instrument. The satisfactory treatment of a cervi- 
cal cancer depends upon the ability of the operator to use any sort of radium 
container or applicator that will enable him to obtain a diffuse radiation 
of the affected parts. It is of no use to present a method of treatment 
unless such treatment is so flexible that it can take care of any cervical 
cancer. The recent method at Pondville is flexible, but in widespread 
growths with large tumor masses in one quadrant of the cervix the radium 
dose given in the cervical cana] is not heavy enough to obtain proper radia- 
tion in the distant areas. We have recognized this difficulty and will cor- 
rect it, but it was first necessary to establish what this method would accom- 
plish. Having had experience with the two types of treatment outlined 
above, there is no doubt that the newer method is better and that our future 
therapy will be a modification of it. 

Pathology.—At the outset it was the determination of the authors that 
the effect of the radiation on the tumor should be followed through the 
various stages of treatment; so a biopsy is therefore taken before the roent- 
gentherapy is started, after it is finished, and after the first radium appli- 
cation, but unfortunately not after the second radium dose until the last 
year. The most striking observation from our study of the material is 
the lack of uniformity of the successive biopsies as regards the grading 
into low, medium, and rapid growth. There seems to be no consistency 
in the grading and often all three grades of carcinoma are found in the 
same tumor at different stages of treatment, even specimens taken on the 
same day. Often before the first radium application there will not be suf- 
ficient carcinoma for grading, or perhaps radiation necrosis only will be 
present. 

The question of whether or not changes in the grade of malignancy after 
radiation had any bearing on the prognosis was answered in the negative. 
A change in grade from 2 to 1 was followed by the best results but the 
number of cases was too small to be of any real significance. Those pa- 
tients in whom the grade did not vary were next best while those with 
changes from a 2 to a 3 or a 3 to a 2 did poorly. It is our opinion that 
the grade changes frequently and no reliance can be placed upon it. Per- 
haps when many more patients have been treated and followed, changes 
in grades may have more significance. 

It is evident from our study that those patients with an original biopsy 
of a medium or Grade 2 malignancy do better than the others, both in the 
Pondville and Massachusetts General Hospital series (Table I). After 
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TABLE | 
GRADE OF MALIGNANCY 


Pondville—7o cases 
Grade I ...+.. 20% of 5 cases living 3% years 
Grade , 41.3% of 29 cases living 3% years 
Grade 3 29.1% of 24 cases living 3% years 
Adeno ...... 66.6% of 3 cases living years 
? 33.3% of 9 cases living 3% years 


18.2% of 11 cases living ; 

Grade rere 4% of 34 cases living ; 
Grade ; ae 2% of 80 cases living ; 
.5% of 7 cases living : 

2% of 18 cases living 


years 


~ 


www w 
me 
DY AY AY AY AY 


years 
years 


» years 


years 


Grade We 7% of 17 cases living 
Grade eer 1% of 27 cases living 


years 


Ww WwW 
ms 


years 


Grade ; ...... 20% of 10 cases living years 


DY AK AY AY 


Ww Ww 


Adeno Ren o% of 3 cases living 
100% of 3 cases living ; 


years 


w 
n\ 


years 
*Analysis of the grades of malignancy in the groups showing that Grade 2 is most 
commonly followed by a successful result. 


the roentgen treatment those tumors showing microscopically “radium re- 
action only” gave the best results. After the first radium application a 
report of Grade 3 was most favorable, but if the cancer could not be graded 
and “radium reaction only’ was present, the outlook was almost as favor- 
able. The study faintly foretells a favorable result if a change in grade 


is found or if the examination shows “‘radium reaction only” but there are 
no consistent findings. A much larger series of cases is needed and further 
study is necessary before any deductions can be made. 

Apparently the results do show that the malignant part of the cancer 
is most affected by our treatment and that if the cancer is very sensitive 
to radiation most of it will disappear early, leaving only necrosis behind. 


But this does not necessarily signify a favorable result. 
Undoubtedly the biopsies depend upon the individual operator and the 
area from which the specimen is taken, but it is our opinion in reviewing 


the cases that there is no persistent grade of malignancy once the treatment 
has been started. It is evident that the roentgen treatment affects the tumor 
in the cervix nearly always. Grading has come to mean less and less to 
us as a guide to prognosis because of the variations present in each indi- 
vidual tumor as seen in the successive biopsies. 

Effect of Treatment.—This method seems to one who has followed many 
cases of cervical carcinoma undergoing treatment by far the most gentle 
and easiest, for the small divided doses of radium cause very few disturb- 
ances. It was considered evidence of a severe reaction to the roentgen 
treatment if the patient complained of nausea, vomiting, anorexia, diarrhea, 
or if it was necessary to stop the treatment. There were 25 such cases but 
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none in. whom the plan could not be completed. All patients who are not 
in fair general condition are put on a nourishing diet and transfused if 
necessary before the treatment is started, and they seem to improve rather 
than fail as therapy progresses. Frequently during the treatment the pa- 
tient’s discharge and bleeding ceases and a general feeling of well-being 
commences. 

Often the gross appearance of the cervix changes after roentgen treat- 
ment, and the tumor is found to be smaller, firmer, and less infected, and 
sometimes the whole lesion has healed over and the cervix looks fairly 


TABLE II 


SHRINKAGE OF TUMOR FOLLOWING ROENTGEN 
TREATMENT IN 19 CASES* 
Grade I : 
(er ere ...... 10 Or 34.5% of total 
Grade 3 ’ - secs ee OF 29.2% of total 


Adeno. . Loccasvane SOBER SE total 
I or 11.1% of total 


* This demonstrates that the Grade 2 tumors most 
frequently showed a definite shrinkage of the tumor 
closely followed by Grade 3 tumors. 
normal. This, however, is deceiving, for on dilating and curetting the 
cervix obvious cancer is found and larger pieces of tissue can be easily 
scraped away. 
Nineteen patients, or 27 per cent, showed a real shrinkage of the tumor 
(Table II) following roentgen treatment and although this is but a small 


percentage of the total group, it is nevertheless an important observation. 
It is interesting that the Grade 2 cancers, or those of medium malignancy, 
showed a greater percentage of shrinkage of tumor than did the Grade 3, 
or rapidly growing tumors; the difference in percentage is not very striking. 
Many more tumors probably shrank, though the observation was not re- 
corded, and it is expected that in the next group this finding will be more 


common. 

At the first radium treatment it is sometimes impossible to locate the 
cervical canal, in which case it is necessary to use the so called lead bomb, 
or 2 Mm. lead cylinder, but after this, at the second radium application, 
it is usually easy to locate the canal. It is not often that the canal is not 
found on the first attempt, but it must be remembered that the treatment 
is usually given by an intern who may lack experience in this sometimes 
difficult feat. The usual swelling and pussy discharge, so common in 
cancer of the cervix, is often present during the first part of the therapy, 
but it is uncommon for a severe reaction to follow any of the treatments. 
There are the usual number of pyometria due to stenosed cervices, but 
treatment even in these cases proceeds without undue difficulty. 

Dr. Roger C. Graves,®:® urologist at Pondville, and his coworkers, who 
have charge of investigating the urologic complications of this disease, 
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have found no bladder changes such as are seen in the more destructive 
forms of treatment, and our attention has been called again and again 
to this fact. The usual number of fistulae develop, if the cancer has pene- 
trated the bladder, but there are no fistulae which the operator can at- 
tribute to the radium itself. Renal involvement due to cancer involving 
the region of the ureters is just as frequent as in any other method, for 
there is no treatment devised that will kill cancer cells once they have sur- 
rounded the ureter. The growth may be checked but the damage done 
to the ureter is usually persistent and cannot be relieved by any method 
of radiation therapy. 


TABLE III 


ANALYSIS OF THE PONDVILLE CASES 


No children ie sieldes ce QROP TAOS, 

Positive Wassermann. . 5.0F 732% 

Genito-urinary involvement...... 19 (18 or 94.7% dead) 
15 or 21.4% 


12 or 17.1% (all dead) 


D iis : 2 


Nineteen patients (Table III) had involvement of the urinary tract 
as shown by ‘cystoscopy, pyelogram, or autopsy, and all but one have suc- 


cumbed to the disease. Thus the extension of disease as shown by urologic 
investigation places the patient in a different group and the prognosis is 
grave. Of the patients in the hospital who, during treatment, ran a tem- 
perature of 100° F. or over for a period of a week or more, none are living. 
Some of these were among those with renal involvement or ureteral block. 

The convalescence is not difficult and few patients have long bouts of 
severe pain or difficulty when they return home. There is not the same 
need for the use of morphine and sedatives as in the older form of treat- 
ment. The patients do not complain of rectal tenesmus and bladder irri- 
tation as they often do when a destructive beta radiation has been given. 

In many instances there remains on the abdomen, indefinitely, evidence 
of the roentgen treatment and if it is not present, it is obvious that the 
dosage might be repeated or increased. Areas of epilation are frequently 
present and usually persist. Occasionally the very brown skin and _ thick 
subcutaneous tissue of the typical severe radiation reaction is found. These 
areas are often tender for many months but gradually clear up, leaving 
a deep, dark, scarred area covered with telangiectases. 

Results—The group of cases presented are those who, in 1931, 1932, 
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and 1933, were given a typical treatment as described above. No selection 
of cases was made and they were treated as they arrived at Pondville 
The only qualification was that they be primary cancers of the cervix that 






had had no previous roentgen therapy or radium treatment or a supra 






vaginal hysterectomy. In other words, this is the report of the results of 






a group of 1A, 1B, 1C, and 1D cases as grouped by the American College 






of Surgeons classification. There were five 1A, three 1B, 45 1C, and 17 





1D cases. The distribution is about as typical as in other series reported 






and it can be seen that there has been no selection of cases. 





The authors realize very decidedly that a three and one-half year follow 





up, of itself, is of very little significance, but the results will be compared 






to: (1) A group of cases that have had no treatment at all (as compiled 
by Welch and Nathanson’ of Boston and soon to be published in detail) ; 







(2) to a group operated upon by Dr. Lincoln Davis and Dr. Farrar Cobb 






at the Massachusetts General Hospital; and (3) to a series radiated by the 






Huntington Memorial Hospital method at the Massachusetts General Hos- 






pital by Drs. Lincoln Davis, Langdon Parsons, Charles Swan, and Meigs. 






These are of necessity reported on a basis of the percentage of patients 






alive at one year, one and one-half years, two years, etc., as all series are 






TABLE IV 







DISTRIBUTION OF CASES IN EACH GROUP, AND RELATIVE PERCENTAGE 
LIVING AFTER ONE, TWO, THREE AND THREE AND ONE-HALF YEARS 


B C D 









Total 









Totals 













Poadville............ 5 3 45 17 70 
M. G. H.—radium.... 15 13 100 22 150 
M. G. H.—surgical.... 28 II 20 I I 60 










Living One Year After Treatment 


a 5—100% 3—100% 28—62.2% 10—58.8% 46 
M. G. H.—radium.... 14—93.3% 8—61.5% 56—56% 8—36.3% - 86 
M. G. H.—surgical.... 20—71.4%  7—63.6% 10—50% —- 














Living Two Years After Treatment 







coy 5—100% 3—100% 23—51.1% 2—11.7% 33 
M. G. H.—radium.... 14—93.3%  7—53.8% 37—37% 3—13.6% 61 
M. G. H.—surgical.... 18—64.2%  7—63.6%  6—30% : 31 





Living Three Years After Treatment 


WEENUNO cos oo. CES es 5—100% 3—100% 21—46.6% I— 5.8% — 30 
M. G. H.—radium.... 13—86.6% 7—53.8% 28—28% 3—13.6% + - 51 
M. G. H.—surgical.... 17—60.7% 6—54.5% 5—25% — = 28 


Living Three and One-Half Years After Treatment 



















Pomavine. ...5.....5. 5—100% 3—100% 16—35.5% I1— 5.8% — 25 
M. G. H.—radium.... 12—80% 7—53.8% 18—18% -- — 38 
M. G. H.—surgical.... 13—46.4%  5—45.5% 5—25% — — 23 
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of different sizes and a comparison by numbers living and well would there- 
fore not be satisfactory (Table IV). 

The radiated cases at Pondville and the Massachusetts General Hos- 
pitals have been combined and have been plotted against the curve of un- 
treated cases (Chart 1). The comparison is from the onset of disease to 
a five year period, or as long as the treated cases have been followed. It 


ONSET TO DEATH 








VEARS GMOS-IYR. = f-1 1/2 112-2 2 22-3 3-312 3172-4 4-42 


——~— TREATED CWELCH AND NATHANSON) (2192 CASES) 
x-X-X UNTREATED (WELCH AND NATHANSON) (67 CASES) 


@O-@ COMBINED PONDVILLE &M.G.H. RADIUM (220 CASES) 


Cuart 1.—Showing the combined Massachusetts General 
Hospital and Pondville cases plotted against a large group of 
treated cases of all types (2,192 from the Huntington and Pond- 
ville Hospitals, compiled by Welch and Nathanson), and against 
Welch and Nathanson’s curve of 67 untreated cases. These are 
calculated from the onset of disease. Primary cases (Pondville 
and Massachusetts General Hospital) carefully treated obviously 
do better than the untreated or the unselected. 


can easily be seen that as a group, radiated cases compare very favorably 
to untreated cases. 

The comparison between the two series of radiated cases (Chart 2) 
from the time of treatment until a three and one-half year period has 
elapsed shows a very distinct advantage in favor of the Pondville cases 

35.7 per cent compared to 24.6 per cent. It must be remembered that 
in these groups all patients with disease at three and one-half years are 
classified as dead, and in comparing groups of only 70 and 150 cases each 
mistake changes the percentage greatly. However, it is evident that most 


(leaths occur within two years and that a three and one-half year follow up 
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on this basis is fairly accurate if comparatively few patients die who are 
without disease after two years. We believe that this is a fair method of 
reporting our results and that a record of progress is indicated after three 
and one-half years, because at some time a comparison and an evaluation 
of a given method of treatment must be made. If one were to wait five 


TREATMENT TO DEATH 





° 
YEARS 6 MOS. 6MOS-IYR. 1-1 1%-2 2-2! 2']-3 3-32 


— ——M.GH.-SURGICAL (60 CASES) 
o—e—e" "*-papium _fiso CASES) 
PONDVILLE (70 CASES) 

Cuart 2.—The surgical cases were operated upon by a modified Wertheim technic 
and include only favorable cases. The Pondville cases, if the curve keeps on as it is, 
will have a better five year curability percentage than the Massachusetts General Hos- 
pital radium cases. 





3'a-4 4-41/2 4-5 


years before each change in treatment, there would be time for only four 
or five changes in the lifetime of any one surgeon, and surely indicated 
changes should keep pace with the growth of the surgeon’s experiences 
and knowledge of this disease. 

Of 70 patients in the Pondville Hospital series, 35.7 per cent are living 
and without evidence of disease after three and one-half years. It is ob- 
vious that a few of the living and well after three and one-half years will 
succumb before five years, but the number has been reduced to a minimum 
by the careful exclusion of patients with disease after three and one-half 


years. Of the early or operable cases, Group 1A and 1B, all are alive and 
well and without evidence of disease. Our most striking results are in 
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the 1C cases (Table V) for in this group 35.5 per cent of 45 patients are 
alive and without evidence of disease. This is a marked improvement 
over the Massachusetts General Hospital series, which shows only 18 per 
cent of 100 cases living, and offers most encouragement for the newer 
method of treatment. It must be remembered that in this Pondville group 
a diffuse radiation by radium was not given and thus many tumors that 


100 ONSET TO DEATH 








GMOS-1YR. 1-1%2 1 2-2 2-2% 2'2-3 3-3'/2 32-4 4-4%2 4 42-5 5-52 


@e-@ M.C.H. RADIUM ()50 CASES) 
PONDVILLE C70 cases) 
X=X= UNTREATED (WELCH AND NATHANSON) (67 CASES) 
—---— TREATED (WELCH AND NATHANSON) (2192 CASES) 
Cuart 3.—Showing the results from onset of symptoms of the various series. The 
end-result of the Pondville cases will be better if the general trend of the curves 
keeps on. 


had extended into the vaginal walls and into the pericervical tissues 


extraordinarily enough, free from disease. 
TABLE V 
ANALYSIS OF THE RESULTS OF TREATMENT IN THE PONDVILLE CASES 
B D 
Number. .. : 3 
Percentage living. 100 ho 5.8 
Symptoms to treatment.... 10.4 mos. 4.8 mos. .2 mos. 8.6 mos. 
Treatment to death mos. 13.7 mos. 
Symptoms to death 5 mos. 22.4 mos. 
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In an analysis from all points of view, it has not been possible to find 
any common factors that would suggest a favorable or unfavorable out- 
come other than the extent of the disease. The duration of symptoms in 


our earliest cases (1A) was longer than in our next group (1B). The 
type of individual—fat or thin, old or young—does not seem to influence 


the result. Because certain patients that are similar in appearance and 
whose lesions are similar in size, shape, extent, and grade have a different 
outcome, the authors feel that the result in a given case of cancer of the 
cervix must depend upon the sensitivity to radiation or the resistance of 
the tumor, upon the unknown factors in the patient which are hostile to 
the disease, and upon the patient’s ability to react favorably to treatment 
given to destroy the growth. A more careful and detailed study of favor- 
able and unfavorable cases, in classes by themselves, may shed more light 
upon the prognosis as far as extent of disease, type of growth (outgrowing 
or ingrowing), grade of cancer, etc., are concerned. 


/ 


CONCLUSIONS 


(1) It is evident to the authors that the new form of radiation treat- 
ment developed at Pondville, simple in its execution and for that reason 
safely given by the Resident Staff, is an improvement over the Hunting- 
ton Hospital method of treatment now in use at the Massachusetts Gen- 
eral Hospital. 

(2) There are many defects in the new form of treatment and perhaps 
with a greater use of roentgen radiation and certainly with a more careful 
attempt to obtain a more diffuse radiation with radium, better results will 
be obtained. 

(3) When comparing the group of untreated cases with the group of 
treated cases, it is obvious that treatment of cervical cancer holds consid- 
erable hope for many women. 

(4) It should be our aim to make the diagnosis of this disease earlier, 
before it has extended and involved the ureters, bladder, and rectum or 
metastasized into the lymph nodes, when there is no hope of any treatment 
effecting a cure. 
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CANCER SURGERY 
THE VALUE OF RADICAL OPERATIONS FOR CANCER AFTER THE LYMPHATIC 
DRAINAGE AREA HAS BECOME INVOLVED 


CarL Eacers, M.D. 
New York 
Our knowledge concerning cancer, its tendency to spread locally as well 
as along lymphatic paths and the blood stream, has been acquired gradually. 
With increasing knowledge methods of combating it have been developed. 
For the last half century the fundamental principle of cancer treatment has 
been the complete radical removal of the primary growth together with its 
regional metastases. As anatomic knowledge increased and the role of the 
lymphatic circulation in the spread of cancer was revealed, special operative 


. / . —_ . . . 
procedures were devised to cope with cancers arising in each anatomic site. 


3y patient study and work many of these operations reached a high degree of 
perfection and yielded gratifying results. Then came the introduction of 
irradiation therapy. Early reports were unusually favorable. Many expe- 
rienced surgeons were willing to discontinue operating and to rely upon the 
new agent. When, after awhile, it was recognized that its use has certain 
definite limitations, the enthusiasm which followed its introduction began to 
wane. Today irradiation is recognized to be a valuable adjunct to surgery, 
but not the great panacea for cancer which it was orginally proclaimed to be. 

Irradiation therapy has not replaced surgery except in a few specific fields. 
In order to permit progress, it is essential to recognize the limitation of each 
therapeutic agent, and to base our teaching on facts. 

It is important that the pessimistic attitude toward the entire subject of 
cancer, which is the prevailing one among the public as well as among the 
majority of medical men at the present time, be superseded by a sane opti- 
mistic viewpoint. 

Educational campaigns of the American Society for the Control of Cancer 
and other agencies which instruct the public in the importance of symptoms 
leading to an early diagnosis have not succeeded in appreciably reducing the 
number of patients who continue to present themselves with well advanced 
cancer. In other cases the physician fails to properly evaluate early symp- 
toms or physical signs, with the result that the cancer reaches a stage of 
development when little can be done to cure the case surgically and when 
irradiation therapy is unable to accomplish what surgery had failed to do. 

The results of this have been varied. Among the public many of those 
who know they have cancer, or suspect that they may have it, fail to seek 
early surgical advice on the theory that cancer is an incurable disease. 

Among physicians who are not well informed, or who have had unfortu- 
nate experiences, the attitude has been similar, especially in regard to certain 
types of cancer, or to cancer of certain organs. 
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Even among surgeons one frequently hears pessimism expressed which 
is not justified by the facts. Especially when lymph nodes have become 
involved, there is an attitude of resignation which is difficult to combat. 
Unfortunately such lack of faith in the possibilities of radical surgery has 
resulted in a good deal of poor surgery. Too much reliance has been placed 


upon postoperative treatment with irradiation after an incomplete operation 


has been performed. 

There are many among the public, as well as among physicians, who have 
lost faith in surgery without acquiring confidence in radiotherapy. This 
lack of confidence in either agent is today responsible for much of the 
chaotic condition prevailing concerning the treatment of neoplastic disease. 

Education of the public, as well as of the physicians in the early sympto- 
matology of cancer, seems to offer the best means to get cases earlier than 
we do. But we need more than that. We have to overcome pessimism 
regarding the results of treatment and instill new faith. Progress in combat- 
ing cancer will never be fostered by permitting a pessimistic attitude to persist. 
This fact has been recognized by many and has led to cancer campaigns and 
publication of numerous good articles on the subject. The annual round 
table conference on the curability of cancer by the presentation of five year 
cures and other means, as instituted by the American College of Surgeons, is 
another attempt in this direction. However, we have to keep on presenting 
well substantiated facts in order to get the profession to think more optimisti- 
cally about this subject. 

These various considerations have influenced the writer to examine the 
subject in order to determine what results may reasonably be expected by 
radical surgery, especially in those cases in which there is involvement of the 
lymph nodes draining the primary tumor. It is hoped that such a presentation 
may help in establishing a more optimistic attitude. 

One must immediately state here that enlargement of lymph nodes drain- 
ing a certain cancerous area does not necessarily mean involvement.  Fre- 
quently the enlargement is due to absorption of infectious material from an 
ulcerative lesion, rather than to invasion with cancer cells. 

Enlargement of lymph nodes per se should therefore never deter one 
from performing a radical operation. If the primary lesion is removable, it 
is operable, and should be removed unless there are definite contraindications, 
such as distant metastases or constitutional disease. An attempt should always 
be made to remove the primary lesion together with the entire drainage field 
and its enlarged lymph nodes in one piece. 

Some lesions lend themselves more to this type of radical surgery than 
others. Cancers of the mouth and breast, for instance, usually drain into an 
area which is readily accessible. Removal of the nodes with all the sur- 
rounding tissue can be accomplished without seriously interfering with other 
important structures or with subsequent function, and can be carried out 
without greatly endangering the patient. 
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In some other parts of the body, on the other hand, the lymphatic drainage 
area is not so readily accessible, and removal of the suspected or involved 
nodes may seriously jeopardize the circulation of adjoining structures or 
organs, and the operation for the removal of these nodes itself may be of such 
magnitude that it adds materially to a serious prognosis. In such a case, most 
reliance for a cure must be based on the hope that the operation is being per- 
formed before invasion of the drainage area has taken place, or one resorts 
to the additional use of other available agents, especially irradiation. 

Many of the radical operations for cancer are undertaken without definite 
knowledge beforehand that nodes are actually involved. Attention was drawn 
above to the fact that they are frequently enlarged without being involved. 
On the other hand, it is a common observation that nodes are frequently in- 
volved without being palpable before operation. It is these cases which 
furnish a large percentage of late metastases unless they are removed. This 
knowledge has led to the adoption of a prophylactic lymph node extirpation 
as a routine procedure. On the basis of available figures it is easy to demon- 
strate the wisdom of such a course. 

In spite of all these precautions, however, a large percentage of patients 
eventually succumb to their malignant disease, without having any local recur- 
rence or without any metastases in the accessible area of invasion, which had 
previously been operated upon. The cause of death in such patients is distant 
metastases. One has to assume that they were given off by the primary tumor 
before its operative removal or during operation, since after operation there 
is no residual tumor left to provide such metastases. 

Every surgeon has numerous patients who have remained well years after 
an operation for cancer, and there is ample evidence available in the literature 
that cancer under favorable conditions is curable. If the term curable is 
objected to, one may say that many patients remain free of disease for years 
after operation, perhaps for the period of their normal life, and one may, 
therefore, reservedly use the term cured. Several factors operate to bring 
about such favorable results. 

(1) An Early Diagnosis—before cancer cells have spread by direct exten- 
sion to any of the surrounding tissues or organs, by lymphatic extension to 
the nearest and more distant lymph nodes, or by the blood stream to distant 
parts of the body. 

(2) A Favorable Tumor—meaning one which is not very cellular and 
which shows comparatively little tendency to metastasize, or favorable in the 
sense that it is radiosensitive, and that it may be destroyed by irradiation or 
that postoperative radiation may destroy whatever cells may have been left 
behind. 

(3) Radical Surgery—One of the most important factors and one which 
at the present time does not seem to be sufficiently valued by many surgeons, 
is a radical operation performed with meticulous and painstaking care. This 
means understanding the most likely spread of cancer in a certain case and 
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operating anatomically in an attempt to get well beyond the tumor with its 
local extensions, as well as the complete lymphatic drainage area. 

It is this last factor with which this paper is chiefly concerned. Old text- 
books stress the teaching : ““A small cancer, an extensive operation.” It is one 
of the old truths handed down to us, and it is as true today as ever before. 
It seems to us that it is chiefly the influence of irradiation therapy which is 
responsible for the temporary neglect of old well established surgical principles. 

The material used in this presentation was obtained from the records of 
the old Skin and Cancer Hospital, now the Skin and Cancer Unit of the 
New York Post-Graduate Hospital, from the literature, and from the personal 
records of the writer, the majority of whose cases were operated upon at 
Lenox Hill Hospital. 

No attempt is to be made to enter into a controversy on the respective 
merits of surgery and radiation. The advantages claimed for radiation over 
surgery are ably presented by numerous writers. We do not question that 
excellent results are obtained with certain types of tumors and we have read 
with interest of the painstaking scientific work done by several of the insti- 
tutions devoted to the care of cancer. However, we feel that such results are 
not obtained by radiotherapy in general, either due to insufficient dosage or 
lack of knowledge concerning the subject, or because the tumor treated is not 
radiosensitive. We therefore wish to present some surgical results obtained, 
especially in cancers which have spread beyond the primary lesion and invaded 
the lymph nodes. We have chosen certain well defined lesions to illustrate 
the point. In order to make it possible to compare our figures with those of 
others, we have limited them to five year results. 

We shall first present a few lesions of the gastro-intestinal tract. Most 
of them are conceded even by radiologists to belong to the realm of general 
surgery. The surgical results at present are far from satisfactory, but it is 
hoped that with increasing knowledge of the disease, and with improved diag- 
nostic methods, it will become possible to refer them to a surgeon earlier than 
has been the case in the past. 

Cancer of the Rectum and Rectosigmoid.—tThere is still no unanimity oi 
opinion among surgeons concerning the best approach, whether to attack by 
the perineal route with or without a preliminary colostomy, or whether to 
perform a radical abdominoperineal operation in one or two stages. There 
is no doubt that in tumors situated low, and without lymph node involve- 
ment, a perineal operation may be carried out with greater safety in run 
down individuals, and with excellent results. From the standpoint of cancer 
surgery, however, which aims to remove the primary tumor together with 
the lymphatic drainage area, there is no question that the abdominoperineal 
operation is the preferable one. It is readily understandable, therefore, that 
at the present time surgeons generally are leaning toward the latter procedure. 

Up to five years ago, 24 patients with carcinoma of the rectum or recto- 
sigmoid came under our personal care, of which eight were inoperable. Table I 
illustrates the results obtained in this series. 
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TABLE I 
CARCINOMA OF RECTUM AND RECTOSIGMOID (EGGERS) 
Total Cases 24 
Inoperable 8 
Operable 16 or 66.6% 
Mortality 2 or 12.5% 
Five year survivors 5 or 31.2% 
Still living 4 or 25%—6, 7, 10 and 13 years. 


None of these living patients had lymph node involvement at the time of 
operation, and all four were operated upon by the perineal route. It is evi- 
dently a good method for all those patients in whom the tumor has remained 
localized. 

Because of the inaccessibility of lymph nodes situated high up, we believe 
that the abdominoperineal operation is the method of choice in selected cases 
and during the last several yedrs we have performed it with increasing fre- 
quency. One of our patients who survived the five year period was operated 
upon by that method. He had lymph node involvement at the time of opera- 
tion. Our other cases are too recent to warrant publication. 

Rankin’ reports operability of 76 per cent with 46 per cent lymph node 
involvement at the time of operation. In a series of 300 cases of posterior 
resection following colostomy which he studied, there was a five year cure of 
34 per cent. 


TABLE II 
CARCINOMA OF RECTUM AND RECTOSIGMOID (RANKIN) 
Total Cases 300 
Operability 76% 
Five year survivors 34% 


This low percentage, as compared with the results of surgeons like Miles 
and Jones who use the abdominoperineal operation, persuaded him to adopt 
the latter procedure. 

He quotes the following interesting figures: Miles, with an operability of 
approximately 30 per cent, had 79 per cent five year cures in a relatively 
large series of cases. Jones, with a higher operability and a similarly satis- 
factory mortality, had 50 per cent five year cures following his graded 
operation. 

It seems to us that it will be difficult to obtain such results in any but 
carefully selected cases. With the types of patients presenting themselves to 
us we feel that we cannot refuse to operate upon all but 30 per cent, and our 
operability has, therefore, been extended to include more than twice that 
number. To obtain good results in such cases should be our aim, and we 
feel that it is possible by proper preoperative care, decompression of the 
bowel, transfusions, and an operation performed with meticulous care. We 


feel that in tumors situated at a high level, an abdominoperineal operation, 
performed in two stages, has definite advantages because it offers better 
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control of the blood supply, and is therefore less shocking, than a perineal 
operation. In addition to that it gives greater assurance of going well beyond 
the growth as well as the involved lymph nodes. 

Cancer of the Sigmoid—Un fortunately a large percentage of patients with 
carcinoma of the sigmoid are admitted with symptoms of acute obstruction, 
while others are so far advanced that complete removal is not possible. The 
most ideal are naturally those without lymph node involvement. Prognosis 
in those patients is very good, though sometimes there are early metastases 
to the liver, 

The Mickulicz operation is commonly employed. It is efficient when no 
nodes are involved and the sigmoid is long and has a wide mobile mesentery, 
so that one may simply bring out a loop of gut with the tumor without 
interfering with its blood supply. However, if the tumor is large and fixed, 
the mesentery short and lymph nodes involved, the operation has serious short- 
comings. If one attempts to get beyond the nodes at the first stage, one may 
interfere with the blood supply and cause gangrene beyond the exteriorized 
loop, resulting in leakage and peritonitis. It has the additional disadvantage 
in such cases of making it practically impossible at the second stage to get 
beyond the nodes because of matting together of the tissues. One, therefore, 
may have to be satisfied with an incomplete operation. For these reasons 
different methods of procedure have been advised. 

One may at times perform a primary resection, and in our hands this has 
given very good results in properly selected cases. In other cases one may 
effect either a cecostomy or a colostomy proximal to the tumor for decom- 
pression of the bowel, and later follow with a resection of the tumor and 
anastomosis of the gut. Rankin is a strong advocate of what he calls obstruc- 
tive resection of the gut, after preliminary decompression. 

Whatever method one chooses, it is important to resect the tumor together 
with the lymph nodes draining the affected portion of gut. It is a safe pro- 
cedure after edema and infection have been overcome by draining and irri- 
gating the bowel. 

Rankin with his extensive experience has some very illuminating statistics 
concerning five year results.* He further demonstrates that the intrinsic 
activity of the cancer cell as measured by Broder’s classiiication of malignancy 
plays an important role in these results. 

He points out that most cancers of the colon fall into the lower grades 
where metastases are slower, lymph node and hepatic involvement corre- 
spondingly lower, and in consequence, the result more favorable following 


successful removal. 


TABLE III 
RESULTS IN CANCER OF THE LEFT COLON (RANKIN) 
Grade1 Grade2 Grade3 Grade4 


Incidence 13% 67% 16% 4% 
Five year cures...... 63% 51% 30% 18% 
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Our own experience with carcinoma of the sigmoid prior to five years ago 





is limited to 21 cases. 
Five patients, or 31.2 per cent, are living over five years, as follows: 
13, ten, nine, eight and six years. Two of these five, or 40 per cent, had 







lymph node involvement. 






TABLE IV 






CARCINOMA OF THE SIGMOID (EGGERS) 










Total Cases 21 
Inoperable 5 
Operable 16 or 76.3% 

Five year survivors: 5 or 31.2% 

Two of these five, or 40 per cent, had lymph node involvement. 







Cancer of the Stomach.—While this article was in process of preparation, 
there appeared an article by Balfour® which, on account of the enormous 
amount as well as the quality of its material, compels one to study it care- 
fully. In doing so one derives inspiration and encouragement to continue in 
one’s own limited way. Balfour’s findings are based on a series of 4,793 







cases of gastric carcinoma in which operation was performed in The Mayo 
Clinic during the period 1906-1931. In 2,112 or 45 per cent of these 4,793 
cases, the growth could be removed either for palliation or in the hope of 
cure. In 17 per cent, gastro-enterostomy was performed, and in 38 per 








cent, nothing more than exploration was indicated. He states that cancer of 
the stomach in its early stages is so situated that in probably 90 per cent of 
cases the lesion could be satisfactorily removed, yet the present operability in 
the disease is only between 20 and 25 per cent, and further that: “The 
curability of cancer of the stomach by surgical removal of the growth has 
been well established. When the growth and the regional lymph nodes can 
be thoroughly extirpated, five-year cures occur in about 30 per cent of cases; 
this is based on 18 per cent of five-year cures when lymph nodes are not 
involved. Such facts, in contrast to the absolute hopelessness of the disease 
with any other method of treatment, should constantly emphasize the impor- 
_ tance of developing every means of recognition of the disease while the growth 











still can be removed.” 






TABLE V 


CARCINOMA OF THE STOMACH (BALFOUR) 









RUM eh aie ae pet oa he Se swe cep sia ats So Sea /. 3793 







SO) 2 2 a oe See Gee eee oe ee 45% 
a a ee ee ee 17% 
CO Be EE ee eed Perret eee 38% 
Five year results with lymph node involvement......... 18% 






Five year results without lymph node involvement...... 







We heartily subscribe to these views, and wish to emphasize that one 
should not be discouraged by the presence of enlarged nodes. So long as 
the tumor is removable, it should be extirpated together with all accessible 
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nodes. Enlarged nodes do not mean that they are involved. This was 
brought forcibly to our attention many years ago when performing one of 
our first resections. The patient had a large palpable tumor which had been 
pronounced inoperable at another clinic and roentgenotherapy advised. Never- 
theless, the operation was performed. There were enlarged nodes along the 
lesser and greater curvature. Pathologic examination of 20 nodes showed 
none of them to be involved. The patient lived for more than ten years and 
died at the age of 77. 

Of course the outlook with actually involved nodes is not good, neverthe- 
less Balfour quotes 18 per cent five year cures. 

Our own results with cancer of the stomach have not been very encourag- 
ing, owing to extensive invasion. We have extended operability to include 
very difficult cases which would probably have been rejected by many surgeons 
for a radical procedure. Among 63 personal cases, in all but three of whom 
an exploration was done, there were 28 resections, or 44.4 per cent. Of 
these, five died, an operative mortality of 17.9 per cent. 

There were 18 patients in whom resection was performed prior to five 
years ago. Of these, six or 33.3 per cent lived five years or longer. Three 
of these patients, or 16.7 per cent, are still living, two of them I1 years, and 
one five years. 

Only one of the six patients living five years or longer, or 16.7 per cent, 
had lymph node involvement. 

TABLE VI 
CARCINOMA OF THE STOMACH (EGGERS) 


Mie Oe oe b cree vath he acetate eee 
oe ee a 28 or 44.4% 
Postoperative mortality................... 5 0r17.9% 


Five year resections.... tig eee 
Lymph node involvement in...... 12 or 66.6% 


6 or 33.3% 


Lymph node involvement in............... I or 16.7% 


These figures, though based on a small series, correspond rather closely 
to Balfour’s figures, in regard to operability, as well as five year results. 
Improvement is to be looked for in earlier diagnosis, proper preoperative 
preparation of the patient, and good surgery. 

Cancer of the Oral Cavity—There is available at present sufficient evi- 
dence to prove that certain primary malignant tumors of the mouth can be 
cured by radiation treatment. On the other hand, there is available very little 
conclusive evidence that metastatic extensions from these tumors yield to 
similar radiation therapy. The subject of treatment of such lesions is there- 
fore a controversial one between radiologists and surgeons. Though the 
primary tumors may be well taken care of by surgical means, either with an 
ordinary scalpel, electrosurgery, or a cautery, they may apparently be de- 
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stroyed with equal certainty by radium or roentgenotherapy. A surgeon in 
consultation with a radiologist may, therefore, select that form of treatment 
for the primary lesion, which offers the best chance of cure with the least 
amount of disfigurement or disability. 

When we come to consider the drainage area in the neck, however, we are 
dealing with an entirely different condition. It is admitted by everyone that 
metastatic epidermoid carcinoma of the neck is radioresistant. Nevertheless, 
many radiologists use it and prefer it to a prophylactic block dissection of 
the neck. Although five year cures of metastatic cancer in cervical lymph 
nodes have been reported from a few of the large Cancer Centers, we have 
personally never seen a secondary cancer of the neck, definitely proved to be 
a cancer, cured by radiation treatment. On the other hand we have seen 
patients with metastatic lymph nodes of the neck cured by careful block 
dissection. 

A discussion of this subject brings up the question whether one should 
be satisfied with an attempt to cure the primary mouth lesion and leave the 
uninvolved neck alone until manifestations of cancer develop there, or whether 
one should perform a prophylactic radical block dissection in order to remove 
unrecognized metastases. It is on this point that the radiologists and surgeons 
usually differ. 

The former prefer prophylactic radiation over the lymph nodes of the 
neck in the hope of destroying cancer cells which may be present, or bring- 
ing about their incarceration by fibrous tissue. If, in spite of that a lymphatic 
involvement develops, they treat it with radium implantation, if small; other- 
wise they advise external radiation or radical surgery. Radiologists admit 
that implantation radiation therapy can be effective in only a very small lesion. 
From a surgical standpoint one may therefore ask the question why perform 
an operation for the implantation of radium, when a slightly more extensive 
operation would remove the entire focus? 

The majority of surgeons, on the other hand, feel that external irradia- 
tion is ineffective in preventing or curing metastatic carcinoma of the neck. 
They have also found that a certain percentage of patients have metastases 
present in the neck even though no nodes are palpable. They, therefore, 
prefer a prophylactic neck dissection unless there is a definite contraindication. 
In case the lymph nodes are definitely enlarged, they advise and perform 
radical block dissections of such extent as experience has taught to be 
indicated. 

At the Skin and Cancer Unit of the New York Post-Graduate Hospital 
our group of surgeons, radiologists and pathologists have made a careful 
study of this subject, and on the basis of established facts have formulated 
a policy in regard to treating the primary lesion as well as the extent of the 
intervention in fhe neck. We are definitely of the opinion that radical surgery 
offers the best results. 

We have studied our cases over a period of years, both in regard to the 
direction and the extent of the lymphatic extension of different lesions. !n 
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cancer of the lip, for instance, we have found that the extension is limited to 
the submental and the submaxillary lymph nodes. Extension beyond this 
region was found only in those cases which had palpable involvement of the 
upper quadrants. In the ordinary lip cases, therefore, in which neck dis- 
section is contemplated, it is limited to the submental and submaxillary regions. 
It is an operation well borne, and practically without mortality. Only if the 
nodes of this region are definitely involved do we carry the dissection down 


to include the lower cervical nodes. 

Kennedy,* who has studied lesions of the lip, found that in patients with 
palpable lymph nodes, 33 per cent were involved. He further made the 
significant observation that among patients in whom no nodes were palpable, 
but in whom a prophylactic neck dissection was performed, there was actual 


involvement in 14 per cent. These findings furnish a strong argument in 
favor of routine neck dissection unless a definite contraindication exists, for 
it is by this procedure that 34 per cent of patients with metastases were saved. 
Figi,? of The Mayo Clinic, who uses the same method we have adopted, 
has the most striking statistics to present, which on the basis of an enormous 
material are more convincing than our own. His total operative mortality 
in 549 patients was 0.18 per cent. There was involvement of lymph nodes in 
16.53 per cent. Of his patients in whom no lymph node involvement was 
found, 89.74 per cent lived five years or more. 
TABLE VII 
CANCER OF THE LIP (FIGI) 

Po eee eee er 

Operative Mortality .... 

Lymph node involvement 


Five year results with lymph node involvement 
Five year results without lymph node involvement... 89.74% 


In lesions of the tongue and floor of the mouth, we have found that the 
lymphatic invasion is much more extensive. Not alone does cancer of these 
organs spread to the deep cervical nodes on the affected side, but it may 
cross over to the other side, or by direct extension invade the supraclavicular 
nodes on one or both sides. Because of this, one is led to believe that the 
ideal procedure in cancer of the tongue should include a radical dissection of 
both sides of the neck. In practice one frequently has to stop short of this 
ideal because the patient may be old and unable to withstand these extensive 
procedures. One may have to be content with a neck dissection on the 
affected side and subsequent close observation of the other side for the possible 
development of late metastases. 

Morrow, ® in a study of 98 operative cases of cancer of the tongue, found 
that 59 of them showed palpable nodes on admission, of which 22 or 38 per 
cent were bilateral. Out of 80 cases in which nodes were operated upon and 
examined microscopically, 38 or 47 per cent showed metastases. 

Of 48 cases with palpable nodes which were examined microscopically, 
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23 or 48 per cent showed no metastases; of 18 cases where it was stated no 
nodes were palpable, seven or 39 per cent showed metastases, and out of 14 
cases where the nodes were not mentioned, six or 42 per cent showed 
metastases. In other words, one-half of those with palpable nodes, and over 
one-third of the cases without palpable nodes, or where the presence or 
absence of nodes was not mentioned, showed involvement on microscopic 
examination. 

TABLE VIII 
CARCINOMA OF THE TONGUE (MORROW) 

Total cases with lymph node extirpation 

Total cases with lymph node involvement 38 or 47% 

Five year results with lymph node involvement 11.5% 

Five year results without lymph node involvement 32.4% 

Of prime prognostic importance is the presence or absence of cervical 
metastases. Without metastases, there were 32.4 per cent five year survivals, 
while with metastases the five year survivals fell to 11.5 per cent. 

We had 14 personal cases up to five years ago, of which one was in- 
operable. There were 13 radical operations with lymph node dissection. 
Three patients lived longer than five years, or 23.1 per cent. One of these 
with lymph node involvement lived nine years and died of the disease. One 
patient without lymph node involvement is well after ten years. 

TABLE IX 


CARCINOMA OF THE TONGUE (EGGERS) 
Total cases with lymph node extirpation. .. 13 


Total cases with lymph node involvement 8 or 61.7% 
se a re sab ane ew a 3 or 23.1% 


One patient with involved lymph nodes lived nine years and 
died of the disease. 

One patient without lymph node involvement is living after 
ten years. 

Reports on cancer of the tongue from other clinics (as quoted by Morrow ) 
are similar, whether surgery is used independently or whether surgery and 
radiation are combined. 

There is great variation in methods of treatment, and frequently con- 
fusion arises because cases of carcinoma of the tongue are not presented 
separately. It is, therefore, difficult to draw definite conclusions from many 
of the statistics. We are under the impression that patients treated surgi- 
cally suffer less than those treated with radiation. Our study has shown 
that the best results, both immediate and late, are obtained if one removes 
the primary lesion in the tongue first, or at any rate not at the same time as 
the nodes on the affected side. Unless contraindications exist, one should 
perform a complete bilateral dissection down to the clavicle. 

In intra-oral carcinoma affecting other portions of the mouth, the same 
general surgical principles enumerated above are applied, except in certain 
radiosensitive or inoperable lesions, which are referred for radiation. 


678 





Volume 106 CANCER SURGERY 


Number 4 


With the present state of our knowledge concerning intra-oral cancer, 
radical block dissections of the neck, performed with meticulous care, offer 
the patient the best chance for cure, and we believe this method of treatment 
should be followed unless there are definite contraindications or unless we are 
dealing with a very early lesion or one of low grade malignancy. 

Cancer of the Breast——This is one of the very common cancers and is, 
therefore, of tremendous interest to the public as well as to every physician. 
Surgically the primary tumor as well as the most common lymphatic exten- 
sion, that toward the axilla, is easily accessible. One would, therefore, 
imagine that the disease is curable in a very large percentage of cases. 
Unfortunately that is not true to the degree one might wish. The reasons 
for this are late diagnosis, incomplete operations, extension along lymphatic 
paths which are not accessible to the surgeon, or blood stream invasion with 
distant metastases. Although attempts have been made to treat the primary 
disease as well as the axilla with irradiation, the results have been unsatisfac- 
tory. Consequently breast cancer is today considered to belong to the realm 
of surgery by most surgeons as well as radiologists. 

The most recent article on the effect of preoperative irradiation in primary 
operable cancer of the breast by Adair,’ of the Memorial Hospital, repre- 
sents a careful clinical as well as pathologic study of breasts removed after 
thorough irradiation. 

Although Adair states that irradiation of the primary tumor followed 
by removal of the breast resulted in 48 per cens five year cures when the 
carcinoma was confined to the breast, he also states that it was not possible to 
obtain any five year cures in cases having axillary involvement. In only three 


of 39 cases with involved nodes was there temporary complete microscopic 


disappearance. 

The method is beset with so many difficulties regarding diagnosis, selec- 
tion of dosage, time period of treatment, method of application of irradiation 
and interpretation of pathologic findings, that its use in institutions with less 
facilities and a less experienced staff than the Memorial Hospital would be 
impossible. There are, in addition, distressing symptoms of pain and sleep- 
lessness due to skin irritation, and such complications as radiation pneumo- 
nitis and anemia, which at present, at least, would discourage the use of 
irradiation as a routine procedure in breast cancer. 

The question before us is, then, what are the results obtained with radical 
surgical treatment either alone or followed by irradiation? There is no 
doubt that at present more surgeons resort to postoperative radiation than 
formerly. We are under the impression that this has resulted in many incom- 
plete operations, reliance being placed upon postoperative radiation to complete 
what the surgeon has failed to do. A recent paper® on this subject goes so 
far as to advocate simple mastectomy combined with roentgenotherapy. And 
this in the face of Adair’s carefully observed and recorded cases which show 
that with all the facilities of the Memorial Hospital it was not possible to 
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destroy axillary metastases except in a few instances. That these metastases 


play an important role in the treatment of breast cancer, as well as in the final 


result, is evident if one studies reported statistics on the frequency of lymph 
node involvement when patients are first seen (Mathews 67.3, Klingenstein 
72, Harrington 64.2 | Mayo Clinic], Eggers 67.5 per cent). 

If it is conceded that irradiation has little effect on them, radical surgical 
removal is evidently at the present time the only safe procedure. One may 
therefore claim for general surgery that all breast cancers with involved 
axillary nodes which survive be placed to its credit. 

There are two excellent articles on carcinoma of the breast written by 
the late Frank Mathews,® which we would like to recommend to every surgeon. 
In his first paper he reports the following figures on five year cures: 153 
patients: 58 living or 37.8 per cent. Of these 58 patients, 29 had lymph node 
involvement. His second paper is devoted to a consideration of ten year sur- 
vivors after radical operation. ,It contains the following interesting statistics 
relative to 110 patients operated upon up to ten years ago. There were: 
33 patients without nodes, of which 19 survived ten years or more, or 57.5 
per cent ; 77 patients with involved nodes, of which nine survived ten years or 
more, or 11.7 per cent. He reports the further interesting fact that his 28 
ten year survivors were classified according to grade of malignancy, with the 
appended very striking result : 


Grade 1 17 cases 
Grade 2 8 cases 
Grade 3 I case 
Not graded. . 2 cases 


Total 28 cases 


Our personal results with unselected cases of carcinoma of the breast are 
as follows: Up to 1932, there were seen 85 cases of breast cancer, of which 
five were not operated upon because of refusal or because the lesion was so 
extensive that it was impossible to operate in normal tissues, or because of 
known distant metastases. Eighty patients were operated upon by our usual 
radical procedure, including the removal of the breast, both pectoral muscles 
and the axillary contents. We consider all cases operable whenever the tumor 
is removable, including ulcerative lesions, bilateral involvement, and at times 
supraclavicular nodes, and this paper includes all such cases (Table X). 


TABLE X 


SE ee ne ie cnc ews eae rained Tease ht abe tae Kas 85 

Not operated upon 5 
Operability 80 or 94.5% 
Radical or incomplete operation (1 postoperative death)....... 80 

Lived five years or longer 35 or 43.8% 
Lived ten years or longer 6 or 15.0% 
Of the 35 cases which lived five years or more: 
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Numbe 
Had no lymph node involvement 17 or 48.5% 
Had lymph node involvement 18 or 51.5% 


Of these 18 involved cases, nine or 50 per cent are still living as follows: 


S years... 
years.. 
years.... 
years 

IO years 
16 years.... 


2I years. 


Only one of these cases had postoperative roentgenotherapy, and one may 


therefore attribute the result to surgery alone. 
Of the total 35 cases, 21 are living at present, apparently free from disease. 


TABLE XI 
ANALYSIS OF EIGHTY BREAST CASES OPERATED UPON 
PRIOR TO FIVE YEARS AGO (EGGERS) 
Five year follow up on 76 cases. . 
54 cases had lymph node involvement 
18 of these lived five years or longer 


26 cases had no lymph node involvement 
17 of these lived five years or longer... 


There were 40 cases operated upon up to ten years ago. 


29‘had lymph node involvement...... 
11 had no lymph node involvement. .. 


Of these, six or 15%, lived more than ten years; five of these are 
still living, of which three had lymph node involvement. 


TABLE XII 
FIVE YEAR RESULTS IN CANCER OF THE BREAST 

Without With Total 

Nodes Nodes Cases 
Klingenstein (Mt. Sinai Hospital) 17% 23% 
White (Roosevelt Hospital)............. 70% 19% 35% 
Sistrunk & McCarthy (Mayo Clinic)..... 63.9% 18.9% 36.7% 
arrineton (Mayo Clinic): .............. 77.2% 26.3% 
Mathews (St. Luke’s Hospital) 19% 37.8% 

(10 years) 

Eggers (Lenox Hill Hospital) 65.4% 33.3% 43.8% 

There were 80 cases operated upon up to five years ago. Four of the 
patients could not be followed up. We therefore report a follow up of 95 per 
cent. The four cases on whom there is no accurate follow up are classed 
as dead. 
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Of the total 80 cases operated upon up to five years ago, there was: 
One postoperative death; 54 had lymph node involvement, or 67.5 per cent 
Of these, 18 lived more than five years, or 33.3 per cent. This is higher 
than the statistics reported from most clinics. Twenty-six had no lymph 
node involvement, or 32.5 per cent. Of these, 17 lived more than five years, 
or 65.4 per cent. There were five bilateral cases in this group of 80 patients. 
All of them survived the five year period. Three of the patients had lymph 
node involvement, of which two are still living and well after nine and ten 
years respectively. 

Several late deaths were definitely not due to metastases from the breast. 
One died of heart disease, another of pneumonia. There was one patient who 
died seven years after her breast operation, from what was diagnosed as 
metastases secondary to her breast carcinoma. Autopsy showed a primary 
carcinoma of the stomach with extensive metastases. By deducting these it is 
possible to present still better statistics than those quoted above. 

In carcinoma affecting other organs of the body, the same general princi- 
ples apply. Unless one succeeds in performing operations which include the 
lymphatic drainage area, good results will be obtained only in those patients in 
whom the lesion has remained localized. That this limits it considerably is 
illustrated by the different regions presented in this paper, but most effectively 
by the results obtained in cancer of the breast with axillary involvement. 

CONCLUSIONS 

As we visualize it, progress in the treatment of cancer with our present 
knowledge of therapy is best accomplished by an understanding of the results 
which may reasonably be expected in a certain case by the use of either 
surgery or irradiation. It is incumbent upon us to make use of that agent 
which our own experience as well as that of others has shown to be of greatest 
value. Because some surgeons have become discouraged with cancer surgery, 
they turn to the mystical agent of irradiation, the effects of which they know 
little, and hope for results. It is our feeling that the time has come to survey 
this entire field more carefully than has been done so far, and base sane 
teaching of the treatment of cancer on the facts found. 

Radiation Treatment should be stressed for those lesions in which it has 
been found to be equally good or better than surgery. The unjustified claims 
of cure produced by radiation in unproven cancer should have no place in 
the surgical literature, as they tend to mislead the medical profession and rob 


atients of a chance of cure by surgical means. In the same way the claim 
ie > », 


that irradiation can cure certain types of cancer when in the experience of 
surgeons with an open mind such results have not been obtained should be 
discontinued. 

It is recognized that radiotherapy is a new science, and that a great deal 
of necessary experimental work is being done. It is not our desire to di 
courage this; on the contrary, we welcome any real addition to our arm: 
mentarium in the fight against cancer. We do feel, however, that report 
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results should be based on accurate scientific observation and a careful follow 
up in order to permit comparison with surgical results. 

A Combination of Radiation Treatment and Surgery or vice versa should 


usually not be deliberately planned in advance as a curative measure, as it 


tends to encourage incomplete surgery. There are of course exceptions, espe- 
cially with those cancers in which it has been shown that the primary lesion 
yields readily to irradiation treatment, while the lymphatic drainage area does 
not. Certain intra-oral lesions as well as carcinoma of the cervix may be cited. 

It is also justified as a postoperative palliative measure, or as a curative 
measure in certain cases in which access to deeper portions of the tumor was 
found to be impossible or in which metastases were inaccessible. 

Surgical Treatment should be stressed in all those lesions which by the 
best combined surgical experience have been found to give better results with 
a carefully performed operation than with other forms of treatment. It should 
also be employed in all those lesions in which, though they may yield to 
irradiation, the results of treatment, as regards pain and tissue damage, are 
such that it leaves the patient in a worse condition than surgery does. 

Emphasis should be placed on undertaking radical, painstaking surgery, 
with a mind on wide excision of the primary lesion as well as the anatomic 
distribution of the lymphatic drainage area of any given cancer. 

The best way to improve our results is to train better general surgeons and 
so called cancer surgeons. No plea is to be made for a cancer specialist, as 
the number of such would not serve the purpose. Most cancers drift into the 
general surgical services and every surgeon must of necessity be a cancer 
surgeon. So called Tumor or Cancer Clinics usually deal more with visible 
and palpable cancer and not so much with internal cancer. Such clinics are 
valuable, as they offer opportunity to study cancer of different organs and 
usually with all known therapeutic agents. There is a danger that Cancer 
Clinics overemphasize radiation therapy. Nevertheless it would be of great 
value if more of the young general surgeons would spend a period of resi- 
dency in a Cancer or Tumor Clinic or special hospital. There they would 
learn to evaluate the different methods and their entire attitude toward cancer 
would change somewhat. 

An attempt has been made to show on the basis of accurate figures that 
radical surgical procedures offer the best chance for cure. We further believe 
that such results are obtained with less suffering, frequently less tissue damage 
and usually better function, than is possible with irradiation. 

We deplore the fact that because of pessimism and lack of information 
concerning its true effectiveness, the finest weapon in our armamentarium is 
today not fully utilized by many surgeons. 

On the basis of the statistics presented we wish to emphasize that cancer 

a curable disease, and that early diagnosis and operation before extension 
nto the lymphatics or the blood stream has taken place have a tremendous 
fluence on the prognosis. But even after the lymph nodes are invaded, cures 
e possible in a large percentage of cases by careful, meticulous surgery. 


* 
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DISCUSSION OF THE PAPERS BY MR. KEYNES, DOCTORS HARRINGTON, 
MCKITTRICK AND EGGERS 
THE PRESIDENT, Dr. Evarts A. GraHam (St. Louis): Mr. Keynes, 
we have all been held spellbound by your admirable address this afternoon. 
I am sure there are many who would like to express their appreciation in dis- 
cussion, and perhaps to ask you some questions. I have been requested to ask 
you if you performed biopsies routinely in your cases. 


Dr. Martin B. TINKER (Ithaca, New York): A large number of Doctor 
Halsted’s former residents and assistants are here, but they do not seem to 
want to talk. Thirty years ago Doctor Halsted used to say that he knew of no 
patient who had developed carcinoma of the breast during pregnancy or lac- 
tation that had recovered. Doctor Harrington is to be congratulated on so 
large a number of recoveries in such cases. Probably some of the men who 
worked with Doctor Halsted later may know of better results, but those 
reported by Doctor Harrington seem very encouraging. 

The last report published from Doctor Forsell in Stockholm advised opera 
tion for cancer of the breast, and he is one of the outstanding exponents of 
radiation in the treatment of malignancy of all parts of the body. Some of 
us have to face breast operation in our own families, and we are only too glad 
to think that there is hope of avoiding the rather mutilating operation, as 
Mr. Keynes has suggested today. 

Relative to the presence of lymphatic nodes in the axilla: If the axilla is 
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dissected first, as Doctor Halsted used to do, and then we take out the contents 
of the axilla in connection with the whole breast, I have yet, personally, to see 
recurrence in the axilla, either in Doctor Halsted’s clinic, the work of his 
associates, or in my own cases. Local recurrences are extremely rare. 
Metastatic growths are common, unfortunately. My most frequent experience 
is in bones, next in the abdominal lymph nodes, and third in the chest. 


Dr. FrepericK L. RetcHert (San Francisco): We have performed the 
radical Halsted amputation for many years, and we have studied the speci- 
mens, which include the pectoral muscles and a large area of skin. Perhaps 
100 of these amputated specimens consisting of the skin, the breast tissue, 
the tumor and the muscles have been cleared by the Spalteholz method. 
Sections 2 or 3 cm. in diameter through the whole breast have been studied 
under binocular microscopes. In many of the fresh specimens I have injected 
the lymphatics with India ink. One is amazed to see the number of lymphatics 
that lie beneath the skin which are so close to the derma that they cannot be 
removed when making skin flaps. Therefore, unless one takes a large amount 
of skin, one does not include those lymphatics. They connect with the tumor 
just as the lymphatics beneath the tumor going into the pectoral muscles do, 
so that if interstitial radiation is used primarily, it seems to me most important 
not only to put these needles beneath the tumor, but also, superficially, between 
the tumor and the skin. 

I am still quite satisfied with the radical amputation as performed starting 
in the axilla, and our results so far have been as good as any that I have seen 
reported by either radiation or a combination. 


THE PRESIDENT Dr. Evarts A. GRAHAM.—Introducing Doctor Matas: 


I do not know how many of you realize that sitting here in the audience today 
is one of our most beloved members of this association, who is the only 
member of it who was able yesterday to note whether or not Doctor Gross’s 
voice sounded like the real Doctor Gross. He is also the oldest living expresi- 
dent of this Association. I am going to call upon Dr. Rudolph Matas. 


Dr. RupotpH Matas (New Orleans): Mr. President and Fellow Mem- 
bers: I am rather embarrassed. To be called upon unexpectedly to speak 
after such a gracious introduction is no doubt quite gratifying, but no less 
disconcerting. 

Though I am perhaps the only one here present who can claim to have 
heard the voice of the great founder of the American Surgical Association, 
I am quite sure—judging by the universal applause that yesterday greeted the 
president’s hypothetic dialogue with Doctor Gross—his resurrection of the 
Master’s Voice scored a perfect success. 

My recollections of Doctor Gross are quite vivid, despite the half century 
and over that has rolled by since his visit to New Orleans as the honored 
guest of his devoted and most attached pupil, Dr. T. G. Richardson, Dean of 
the Medical Department of the University of Louisiana (now Tulane) and 
one of Doctor Gross’ most active cooperators in the organization of this asso- 
ciation. On this occasion, Doctor Gross spoke at the commencement exercises 
of the Medical School. This was in 1880, and I was one of the graduating 
class to whom he addressed his remarks. Well do I remember his venerable 
figure : tall, erect and remarkably well proportioned, stately, despite the burden 
of the years (75), speaking without notes in a deliberate, resonant but well 
modulated and impressive voice. Even if one did not know of his surgical 
fame or of his other qualifications for greatness, the dignity of his bearing 
and the striking lineaments of his face, which were indicative of intellectuality 
and character, instantly commanded attention and respect. ‘ 
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Though it is long ago, I will always remember his remarks in praise of 
Warren Stone, the greatest hero of surgery in our section of the South. He 
spoke of him as a man whose heart was as big as “that of an ox,” from whic! 
poured a constant stream of human sympathy and endless charity. And, it 
was these qualities, he said, even more than his learning and his skill, or his 
marvelous judgment or his incomparable wit, that made Stone the idol of the 
people ; in life, the best loved citizen of New Orleans, and after death his loss 
deplored by a whole population, as a public calamity. 

These reminiscent remarks I fear only serve to confirm the president’s 
reminder of my antiquity as the oldest living president of the American Surgi- 
cal Association, and perhaps justify the vanity of age which still finds enjoy- 
ment in the recognition of self in the pictures of historic events long forgotten 
by younger contemporaries. 

Coming back to the living present, and to the “Symposium on Cancer” 
which has provided the day’s proceedings with so much profitable discussion, 
I trust I may be excused if I indulge in some comments. As one who has 
enjoyed the privilege of Mr. Keynes’ surgical clinics at “Barts’’ even long 
before the publication of his well known experience with radium in the treat- 
ment of cancer of the breast, I am well prepared to accept his statements and 
opinions with all the respect due to his distinguished authority. Needless to 
say that I am in deep sympathy with his purpose and his efforts to achieve the 
cure of cancer of the breast without resort to mutilating operations; and, in 
this aim, surely every honest surgeon shares with him the hope of its happy 
consummation. What is more, where is the surgeon, grown old in the war- 
fare of surgery against cancer, who would not rejoice and shout with joy on 
the advent of that day when the conquest of cancer shall be announced, not 
as accomplished with the knife, at the operating table, and at the sacrifice of 
the invaded organs, but as an extinction achieved by the bloodless, painless 
and fundamental methods of preventive medicine and the experimental 
laboratory ? 

How much better for humanity and happier for ourselves, if the marvelous 
performances exhibited by contemporary surgery in the relentless pursuit of 
cancer—the greatest and proudest technical achievements of our Art—should 
no longer be necessary, except as memories of a glorious Past; just as those 
of us who are still able to visualize the conquest of diphtheria, 50 years ago, 
rejoice that we are no longer called to arms in our battles with this most 
malignant and formidable foe of infant life. 

The present generation of surgeons, including the throat specialists, know 
very little, or less, of the midnight vigils, bloody tracheotomies and difficult 
laryngeal intubations which the great epidemics of diphtheritic croup made 
necessary up to the beginning of the present century. They know little of 
the tragic scenes and heroic episodes which made the harassed practitioners 
of that period dread every call to a sick child, until antitoxin and toxoid came 
with the conquest of diphtheria, to replace the bistoury and the tracheotomy 
tube. 

And now, just as the tragedy of diphtheritic croup has become a fast 
waning memory, so do we hope that the specter of cancer may vanish with 
the dawn of the new day which is to bring to humanity its long hoped for 
deliverance, a deliverance that is to come not merely by the methods of local 
eradication by the knife or by radiation, whether of the roentgen or Curie 
type, but by the discovery of an agent capable of definitely inhibiting the 
growth of the cancer cell wherever it may be lodged in the organism. While 
there are innumerable adjunct factors, there is good reason to believe that 
there is essentially a single agent or factor that is responsible for the lawles 
ness of the cancer cells in all their polymorphous aspects. It is, therefore, no! 
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an idle assumption or vain hope, as Doctor Morton has so well shown today, 


that a single comprehensive cure, dealing with the cause systemically or 
somatically, will ultimately be attained. 

This symposium has been very instructive in showing, inter alia, that a 
certain percentage of cancers are curable by roentgenotherapy or radium, and 
that this curability has increased quite notably in the last five years by marked 
improvements in the technic of the administration of the modality employed, 
whether applied alone or combined with surgery. The general acceptance of 
Mr. Coutard’s methods has greatly encouraged the application of roentgeno- 
therapy curatively and prophylactically in cancer of the breast. The number 
of survivals and apparent cures after radium applied by Mr. Keynes’ 
technic is also a revelation. The large volume of statistics exhibited by Doctors 
Harrington and Eggers shows a surprisingly large number of five and ten 
year survivals after radical mammectomies under unfavorable prognostic 
conditions (axillary metastases ; pregnancy ), all of which tends to prove that 
surgery, alone or combined with pre- or postoperative radiation, still holds its 
statistical supremacy as the method of election in the treatment of primary, 
early and uncomplicated malignant growths of the breast. 

One of the most frequent causes for discouragement in the treatment of 
cancer of the breast, whether by operation or radiation, is the too frequent 
occurrence of metastases at a distance during the first three years after a 
classical radical extirpation, with a complete absence of local or regional 
recurrence in the field of the operation. And this will occur in tumors 
treated exclusively by radiation or by operation, irrespective of their small 
size and the early discovery of the growth. 

Rising more frequently than ever is the paramount question of the choice 
of treatment that should be advised in dealing with a primary, clearly operable 
and uncomplicated malignant tumor of the breast. It would be safe to say 
that, until quite recently, the unanimous advice of the surgeons of the United 
States, in such a case, would be to operate at once, to operate as thoroughly 
as possible and then irradiate, systematically, to the limit of tolerance. Even 
now, to advise radiation without operation would be regarded by the vast 
majority of surgeons as a heresy or departure from orthodox practice that 
called for explanation. 

On the other hand, the growing knowledge of the extreme variations in 
the radiosensitivity of tumors, especially the malignant; the increasing number 
of cures reported by the expert roentgenotherapists ; and the notable results 
obtained with radium, by Mr. Keynes, all tend to impair the firmness of an 
exclusive therapy and to bring about a closer cooperation between the surgeons 
and the radiotherapists of both denominations, to the end that the cancerology 
of the breast may profit by radiation as much, or as near, as it has benefited 
that of the uterus. 

Finally, as an epilogue to these remarks, I would say that despite all the 
fallacies, defects and failures that underlie the surgical treatment of cancer of 
the breast, I still believe that surgery when applied, ab initio, with all the 
thoroughness and resources of modern technic, offers the best hope for the 
patient, especially when the operation is preceded and followed by systematic 
radiation applied by an expert and convinced roentgenologist. 

It is understood that the treatment of cancer of the breast is now in a state 
oi transition and that this credo is subject to change at any moment, with the 
discovery of the specific and real cure that expert researchers are now eagerly 
secking all over the world. ; : 
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Dr. Howarp LILIENTHAL (New York City): In the main, I agree most 
heartily with Doctor Eggers. I use the roentgen ray in two ways: First, before 
the operation, to find out whether the patient has a lung metastasis. I do this 
in every breast case. This has forbidden operation in a number of cases. 
I consider that a very important proceedure. Otherwise, I believe absolutely 
in what you have heard Doctor Eggers say about cancer of the breast. 
I employ roentgenotherapy after the operation as a prophylactic, when the 
wound is entirely healed. 

The presence of inflammatory lymph nodes will depend on whether there 
is constriction of the colon. If there is constriction of the colon, a chronic 
disease, it is less important to take out the lymph nodes than if there are 
-lymph nodes without constriction of the colon, 

My first colon resection was performed upon a man who had a contraction 
produced by an adenocarcinoma of the transverse colon without infection. 
[ was the first one to use the big Murphy button, a long, long time ago. There 
were numerous lymph nodes present, and I was not willing to attempt to 
remove them. He lived 19 years and died of another carcinoma of the same 
type in another part of the célon, the sigmoid flexure. Since then, I have 
noted especially that when there is constriction of the colon, it is less important 
to worry about the lymph nodes than when there is no constriction but prob- 
ably ulceration. 


Dr. Letanp S. McKirrrick (Boston) closing: I should only like to 
express my extreme gratitude to Mr. Keynes for the splendid work that he 
is doing, and my deep appreciation for his coming over here and telling us 
about it. We hope he will continue with it and if, ultimately, he can obtain 
better results than we can, we shall all be delighted. 


Mr. GrorrreY Keynes (London, England) closing: My views have not 
met with a chorus of approval, and I did not expect they would. I am natu- 
rally much interested in any criticisms that may be made. 

There is one important question I did not refer to, and that is relative 
to the proof of the disease. For some years I made a practice of doing routine 
biopsies before any treatment was given, or rather I removed a specimen from 
the tumor at the same time the needles were removed. There were no errors 
in those patients who were subjected to a biopsy in that way, but I found 
one objection. More than once there was recurrence of the disease in the 
small wound through which the biopsy had been made. That is to say, the 
cancer cells, although they were destined to disappear in the tumor, which 
had been irradiated, having been transplanted by the biopsy to the skin, per- 
sisted and grew again. 

It was an interesting biologic experience. It showed the transplanted cells 
after radiation could survive, although they would disappear if left in their 
original position. That made me rather apprehensive of doing a biopsy by 
cutting into the tumor, and I have avoided it as far as possible since that 
time. However, as I indicated, in a great many of the patients the tumor 
has been removed either by local removal of the tumor or local removal of 
the breast ; therefore, in all those patients the presence of the carcinoma has 
been proven. 

There are a certain number in whom the diagnosis has not been proven 
histologically. All those patients, however, have not been seen by me alone; 
they have been seen by other surgeons, too, and no doubt has been expressed 
at all as to the accuracy of the clinical diagnosis. In the vast majority, it was 
only too obvious. 

If there is an error from neglecting biopsy, it must be, I think, very small. 
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| have never treated a patient in whom the diagnosis, to my mind was doubt- 
ful; that is to say, either I was clinically morally certain, or I have excised 
the tumor and proved it. 

As regards technic, the diagram which I showed you gave an indication of 
the usual disposition of the needles. I did not draw attention to the fact that 
the needles were placed in a plane deep to the mammary gland, between the 
gland and the pectoral muscle. As a rule, the skin receives sufficient irradia- 
tion from needles placed in that plane, if they are sufficiently close together, 
not more than 114 cm. apart. If they are placed parallel to one another, the 
field of radiation has been shown to be uniform, and a uniform field is, of 
course, most important in getting satisfactory results. The needles are placed 
in two rows, one from above and the other from below, with the points of 
the needles overlapping, so that if there is any difference in the intensity of 
the irradiation, it will be in the direction of increasing the intensity in the 
center where the tissue is thickest and the needles are overlapping, and 
beyond that it will not fall off if the needles are symmetrically and accurately 
disposed. 

Usually, the radium reaction of the skin shows that the surface has been 
subjected to a satisfactory intensity of radiation. If I think the breast is too 
thick, or is too bulky for that to occur, then I should prefer to remove the 
tumor, or the breast, because as I have tried to indicate, I am advocating not 
wholehearted irradiation, but a compromise. I am not so convinced of the 
efficacy of radium that I wish to go the whole distance and say that every 
patient should be treated by radium alone. Far from it. And I do not at all 
want you to go away with the impression that I am expecting in the near 
future to abolish surgery in carcinoma of the breast. 

The results that have been obtained, as Doctor Eggers shows, have been 
satisfactory up to a point. None of the statistics, however, w hich he quoted 
came very close to my survival rates, even if you allowed for a possible 
clinical error in diagnosis. 

As regards dissection of the axilla, to which Doctor Tinker referred, and 
the absence of‘ local recurrences following dissection, I agree that if the dis- 
section is faithfully carried out, probably local recurrences will not follow. 
The point was, however, that there is the possibility by the dissection of the 
axilla of disturbing carcinoma cells which have been temporarily healed up in 
the neighborhood of the nodes, and that although local recurrence may not 
take place, yet that may adversely affect the ultimate survival rate by perhaps 
causing dissemination of the disease by emboli beyond the lymphatic area. 

Doctor McKittrick’s results are, of course, of great interest to me. His 
results are not altogether in agreement with mine. He found, for instance, 
that whenever there was residual tumor, there was active carcinoma still 
present. I am unable to explain the discrepancy, because in half of my resid- 
ual tumors which I removed, I could find no active carcinoma cells after a 
most careful search. The discrepancy is rather large. It may be that I used 
a greater intensity of radiation. 

Nowadays I seldom employ a double layer of needles, because I think 
the great objection is to giving an overdose to the breast; it causes consider- 
able damage in the tissue beyond the carcinoma, and there are grave dis- 
alvantages in producing an extensive fibrosis. It is partly for that reason 
that I wanted to advocate a compromise between surgery and irradiation. 

If I have demonstrated anything to suggest that this method is worth 
considering, then I have accomplished all that I hoped to achieve. It would 
be far too soon to upset established custom in surgical treatment, and I can 
only express the opinion that it appears to me the trend is toward the employ- 
ment of radiation for part of the treatment, at least. 
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CARCINOMA OF THE BREAST 
RESULTS OF SURGICAL TREATMENT WHEN THE CARCINOMA 
OCCURRED IN THE COURSE OF PREGNANCY OR LACTA- 
TION AND WHEN PREGNANCY OCCURRED SUBSE- 
QUENT TO OPERATION (1910-1933) 
Stuart W. Harrinaton, M.D. 
RocuesterR, Minn. 
DIVISION OF SURGERY, THE MAYO CLINIC 

Many factors influence the prognosis and the results of surgical treat- 
ment of patients who have carcinoma of the breast. Some of the more 
important of these are the presence of other constitutional diseases such 
as diabetes, exophthalmic goiter, nephritis, etc., the age of the patient, the 
degree of the malignancy as shown by microscopic examination of the pri- 
mary lesion, the extent of the malignant involvement at the time of opera- 
tion, whether the disease is unilateral or bilateral, and the thoroughness with 
which the radical operative procedure is carried out. 

It has been recognized for many years that if carcinoma of the breast 
occurs when patients are pregnant or lactating, the prognosis is not good. 

The purpose of this paper is twofold: (1) To show the results ob- 
tained from surgical treatment of carcinoma of the breast if the tumor oc- 
curred in the course of pregnancy or lactation; (2) to determine the results 
if patients had been operated upon for carcinoma of the breast and became 
pregnant subsequent to the operation. 

Statistical studies of the results of surgical treatment of carcinoma of 
the breast are often misleading and it is difficult to obtain a true evaluation 
of the results because so many factors influence the prognosis. In order to 
secure an accurate evaluation of the results it is necessary that the study 
should include only similar groups of cases. In an attempt to determine 
the actual results in the various groups, I have recently made a study of 
all of the cases of carcinoma of the breast in which operation was per- 
formed at The Mayo Clinic from 1910 to 1933 inclusive, which comprises 
a series of 4,628 cases, in 4,506, or 97.1 per cent of which, the patients were 
traced three years or more. Of this series, in g2 cases, the tumor occurred 
in the course of pregnancy or lactation and operation was performed either 
at the time of pregnancy or lactation or soon after. The study was made of 
88 patients of this group who were traced for three years or more. The 
second study comprises 55 patients who were operated upon for carcinoma of 
the breast and became pregnant subsequent to operation. All of the patients 
in this group were traced for three years or more. There are five additional 
cases which belong to both of the former groups and therefore are considered 
separately. In these five cases the malignancy occurred in the breast in the 
course of pregnancy or lactation and radical amputation of the breast was done 
All of these five patients had a subsequent pregnancy. 
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I should like to express my appreciation to the Division of Biometry and 
Medical Statistics of The Mayo Clinic for their diligence in searching for 
these records. The task has taken practically two years and in many instances 
10 to 15 letters were necessary to trace an individual patient. 


TABLE [| 
PERCENTAGE SURVIVAL RATES 


FOUR THOUSAND, SIX HUNDRED TWENTY-EIGHT CASES OF CARCINOMA OF BREAST IN WHICH 
OPERATION WAS PERFORMED. 1910-1933: 2,952 (63.8 PER CENT) WITH AXILLARY METAS- 
TASES; 1,676 (36.2 PER CENT) WITHOUT AXILLARY METASTASES 


Percentage of patients traced* who lived mor 
than indicated years after operation 


Group 3 yrs. 5 yrs. IO yrs. 15 yrs. 20 yrs. 
MOE Sele ties 6 Soi ea seal as : 56.4 43.6 28.9 21.5 16. 6 
With axillary metastases............ 41.9 28.0 15.6 10.0 7.4 
Without axillary metastases....... eae COmel 1 53.8 42.4 32.6 


* The three year percentage is based on patients traced three or more years after opera- 
tion, the five year percentage on patients traced five years or more after operation, etc. 


I am including a table of the general results obtained from operation in 
the 4,628 cases, in 4,506 of which the patients were traced three years or more, 
so that these results can be compared with the results obtained in the two 
special groups here studied. In Table I are shown the 3, 5, 10, 15 and 20 
year results in cases in which operation was performed for carcinoma of the 
breast. In this table, as in all similar tables in this paper in which percentage 
survival rates are given, the rates are based in each instance on the total 
number of patients traced for the period referred to. For instance, the per- 
centage 56.4, which represents the three year results in the total group of 
patients, is based on the total number of patients operated upon and traced 
three years or more. The five year percentage is based on the patients who 
were operated upon and traced five years or more, etc. The patients have 
been divided into two groups: Those who, at operation, were found to have 
metastases to the axillary lymph nodes and those who, at operation, were 
found not to have such metastases; invasion of lymph nodes at the time of 
operation is one of the most important indices to prognosis. It is shown in 
Table I that the results obtained in those cases in which lymph nodes were 
not involved at the time of operation were much more satisfactory than were 
the results in those cases in which metastases to the axillary lymph nodes 
had occurred. 

Results When Carcinoma Occurred in the Course of Pregnancy or Lacta- 
tion.—Of the patients who had carcinoma of the breast associated with preg- 
nancy or lactation, which comprise 92 of the entire series, the average age was 
30 6/10 years. The first study was made to determine the percentage of 
patients who had, and the percentage who did not have, metastases to the 
axillary lymph nodes at the time of operation (Table II). This table shows 
that a very high percentage of patients had involved axillary lymph nodes at 
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the time of operation (84.8 per cent) as compared with the percentage of 
patients of the entire series who had similar invasion at the time of operation 


(63.8 per cent). 







TABLE II 









ANALYSIS WITH REGARD TO AXILLARY METASTASES 





1910-1933. NINETY-TWO 
OR LACTATION 


Without 


CARCINOMA OF BREAST IN WHICH OPERATION WAS PERFORMED, 
CASES IN WHICH TUMOR WAS PRESENT IN COURSE OF PREGNANCY 


With 
















Total Metastases Metastases 

Per Per Per 

Group Patients Cent Patients Cent Patients Cent 

Pregnant at operation....... II 100 7 63.6 4 36.4 

Lactating at operation Eis favs 42 100 38 90.5 4 9.5 
Carcinoma developed in course 

Of prepnancy*............ 19, 100 17 89.5 2 10.5 
Carcinoma developed in course 






ir SOCLAURON es ce 20 100 16 80.0 4 20.0 











MUMMERS os Wiese os 92 100 78 84.8 14 15.2 


* Operation performed soon after pregnancy or lactation. 










In Table III are recorded the 3, 5, 10 and 15 year survival rates for 
patients who were operated upon for carcinoma of the breast which was 






present in the course of pregnancy or lactation. It is shown by this table that 






the results of operative treatment are much more satisfactory if axillary 






metastases were not found at operation than if such metastases were found 
at operation. Of this latter group no patient lived 15 years while 25 per cent 
of the patients without involvement of axillary nodes lived 15 years. When 
this table is compared with Table I it is seen that the results in the subsidiary 









group were much less satisfactory than those obtained in the entire series. 






TABLE III 










RATES 





PERCENTAGE SURVIVAL 






NINETY-TWO CASES OF CARCINOMA OF THE BREAST IN WHICH OPERATION WAS PERFORMED, 
1910-1933; TUMOR WAS PRESENT IN COURSE OF PREGNANCY OR LACTATION: 78 (84.8 PER 
CENT) WITH AXILLARY METASTASES; 14 (15.2 PER CENT) WITHOUT AXILLARY METASTASES 







Percentage of patients traced* who lived more 
than indicated years after operation 







Group 3 yrs. 5 yrs. IO yrs. 15 yrs. 
aac ed Sasa Aa yie Sig a aE Seal'elen ws 830) 14.5 i797 4.5 
With axillary metastases............... (7-3 5-7 eet Oo 
Without axillary metastases............ 61.5 61.5 40.0 25.0 





* The three year percentage is based on patients traced three or more years after opera- 
tion, the five year percentage on patients traced five years or more after operation, etc. 










A more detailed study was made of the cases in which the tumor was 
present in the course of pregnancy or lactation. They were divided into two 
main groups: Those in which there was invasion of lymph nodes at the time 
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of operation (Table IV) and those in which there was no such invasion at 
the time of operation (Table V). Each of these groups was then subdivided 
into four subgroups: (1) Those in which the patients were pregnant at the 
time of operation; (2) those in which the breast was lactating at the time of 
operation; (3) those in which the patient stated that the tumor developed in 
the course of pregnancy and the patient was operated upon later; and (4) 
those in which the tumor developed in the course of lactation and the patient 
was operated upon at a subsequent time. 
TABLE IV 
PERCENTAGE SURVIVAL RATES 
CARCINOMA OF BREAST IN WHICH OPERATION WAS PERFORMED, IQIO—-1933. CASES IN WHICH 
TUMOR WAS PRESENT IN COURSE OF PREGNANCY OR LACTATION. SEVENTY-EIGHT CASES 
WITH AXILLARY METASTASES 
Percentage of patients traced* who lived more 
than indicated years after operation 
Subgroup 3 yrs. 5 yrs. IO yrs. 15 yrs. 
Pregnant at operation enh : re) 
Lactating at operation. . : 3p 
Tumor developed in course of pregnancy; 


operation later. . aoe 
Tumor developed in course of lactation; 


DRETAUIONAUEE «a5 05 3k aie seeks 


1" ee ee Pra ae 5.7 SA 

* The three year percentage is based on patients traced three or more years after opera- 
tion, the five year percentage on patients traced five or more years after operation, etc. 

In Table IV, previously referred to, are given the results obtained in the 
four different subgroups of those patients whose lymph nodes were invaded 
at the time of operation. It is shown in this table that the results of operative 
treatment were much less satisfactory in cases in which the tumor developed 
in the course of pregnancy and the patients were operated on either while the 
pregnancy was in progress or at a later time, than they were in those cases in 
which the tumor occurred in the course of lactation and the patient was oper- 
ated upon at that time or at a later time. The poorest results were obtained 
in those cases in which the patient was pregnant at the time of operation, for 
of all of these patients, none lived more than five years. The best results 
were obtained in those cases in which the tumor developed in the course of 
lactation and the patients were operated upon at a subsequent time. 

In Table V are given the results obtained in the four different subgroups 
composed of cases in which there was no invasion of lymph nodes at the time 
of operation. This table shows that the operative results are more satisfactory 
if the tumor was present in the course of pregnancy, whether the operation 
was performed at the time of the pregnancy or at a subsequent time. Although 
this group of 14 cases is small, the results are gratifying from a surgical 
standpoint ; it is evident that surgical treatment in these cases is by no means 
hopeless and in fact is fairly satisfactory. It is unfortunate that this group 
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is not larger but it emphasizes the importance of early operation before 
metastases have occurred. 
TABLE V 
PERCENTAGE SURVIVAL RATES 
CARCINOMA OF BREAST IN WHICH OPERATION WAS PERFORMED, IQIO—1933. CASES IN WHICH 
TUMOR WAS PRESENT IN COURSE OF PREGNANCY OR LACTATION, FOURTEEN CASES WITHOUT 
AXILLARY METASTASES 
Percentage of patients traced* who lived mor® 
than indicated years after operation 
Subgroup 3 yrs. 5 yrs. 10 yrs. 15 yrs. 
Pregnant at operation regis 5.0 75.0 66.7 50.0 
Lactating at operation 42.2 3.3 oO 
Tumor developed in course of pregnancy; 
operation later... Se 100.0 
Tumor developed in course of lactation; 
operation later UO 50.0 33.3 


‘io oe ’ 61.5 61.5 40.0 

* The three year percentage is based on patients traced three or more years after opera 
tion, the five year percen tage on patients traced five or more years after operation, etc. 

Because of the poor prognosis, I have made a study to determine the grade 
of malignancy which was present (Table VI). This definitely shows that 
malignancy which occurs in the course of lactation or pregnancy tends to be 
of high grade and that is why such a high percentage of patients present 
involvement of lymph nodes at the time of operation. The malignancy of 
none of the growths was of Grade I and in 59.8 per cent of the cases it was 
of Grade 4. 


TABLE VI 
ANALYSIS ACCORDING TO GRADE OF MALIGNANCY 
CARCINOMA OF BREAST IN WHICH OPERATION WAS PERFORMED, I910—-1933. 
NINETY-TWO CASES IN WHICH TUMOR WAS PRESENT IN COURSE OF PREGNANCY OR LACTATION 
Grade of Malignancy 

Not 

Total I 2 3 4 Stated 
Per Per Per Per Per Per 
Group No. Cent No. Cent No. Cent No. Cent No. Cent No. Cent 


Pregnant at operation II 100 0O I 9.1 “5:5 3 27:3 2 18-2 
7 


Lactating at operation 42 100 0 I 2.4 16. 69.0 5 
Carcinoma developed 
in course of preg- 
nancy... 
Carcinoma developed 
in course of lacta- 
100 O - 2 10:0 4 20.0 60.0 2 I 
fi a ree 92 100 0O - 5 4 30 @2i.7 55 59.8. 12 13. 


The 11 patients who were pregnant at the time of operation were stud 
to determine if they were delivered of babies at full term or if the operat 
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was followed by miscarriages. It was found that six patients were delivered 
of live babies at full term; one patient had twins at full term and four patients 
had miscarriages following the operation. The four miscarriages occurred in 
the first two months following operation and the births occurred as follows: 
One in the second month, four between the third and fourth months, and the 
twins were born five months after operation. 

The cases were then studied to determine whether or not the babies were 
nursed from the breast while the tumor was present. In 60 cases it was 
definitely stated that the babies had nursed from the breast for varying periods 
of time and in six cases it was definitely stated that they had not. In the 
remaining 26 cases there was no definite statement as to whether or not the 
babies had nursed from the breast. 

SuMMARyY.—Carcinoma of the breast which occurs in the course of preg- 
nancy or lactation is usually of a high grade of malignancy ; metastases to the 
axillary lymph nodes take place early, and the results of operation are not 
as satisfactory as in cases in which the tumor is not associated with pregnancy 
or lactation. However, operative treatment is by no means hopeless; on the 


contrary, results of operation are satisfactory. If the operation is performed 


before axillary metastases have occurred, the results are much more satisfac- 
tory than in those cases in which invasion of lymph nodes is found at the time 
of operation. 

Results When Pregnancy Occurred After Amputation of the Breast.—Be- 
cause of the increasing frequency of occurrence of carcinoma of the breast in 
the course of the child-bearing period of life, a study was made to determine 
the results in cases in which amputation of the breast had been performed and 
the patients became pregnant subsequent to operation. Fifty-five patients 
between the ages of 18 and 44 gave birth subsequent to the operation. The 
average age of these patients was 34 2/10 years; the youngest patient was age 
18 and the oldest was 43. Of this group, 27 patients had a single livebirth ; ten 
patients had two livebirths; two patients had three livebirths; three patients 
had a single stillbirth; 12 patients had a single miscarriage, and one patient 
had two miscarriages. 

A study was made to determine the interval of time from operation to 
the first subsequent birth (Table VII). It is shown that the shortest interval 
between operation and the birth of a live baby at full term was about eleven 
and one-half months and the longest interval was about twelve and one-half 
years. In 22 of the 39 patients having livebirths, the births occurred between 
one and three years following operation. 

A study of these 55 cases was then made to determine the percentage of 
patients with and without axillary involvement and the number of patients 
represented by the four grades of malignancy (Table VIII). This study is of 
interest because of the high percentage (54.5) of cases in which involvement 
of lymph nodes was not found at the time of operation. This is higher than 
the percentage of cases (36.2) in which involvement of lymph nodes was not 
found among all cases of carcinoma of the breast in which operation was per- 
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formed in the same periods. This study is also of interest because of the 
relatively large number of patients whose carcinomata were of grades of 
malignancy I and 2. These factors indicate a more favorable prognosis than 

that in all cases in which operation was performed. 

TABLE VII 
INTERVAL FROM OPERATION TO FIRST SUBSEQUENT BIRTH 


CARCINOMA OF BREAST IN WHICH OPERATION WAS PERFORMED, IQI0—-1933. 
FIFTY-FIVE PATIENTS WHO BECAME PREGNANT AFTER OPERATION 
Total Live- Still- Miscar- Character 
Interval Patients births births riages Unknown 
Q-10 months........... 
eens SG. 5 ok So cs 
I-2 years..... 
Paras... .... 
BONIS. Sos 05 cscess. 
4-5 years..... 
5-6 yearfs....... 
6-7 years....... 
8-9 years....... 
Q-IO years....... 
ko-04 Wears. ......... 
Unknown 
Totals... . 


TABLE VIII 
GRADE OF MALIGNANCY 
CARCINOMA OF BREAST IN WHICH OPERATION WAS PERFORMED, I910—-1933. 
FIFTY-FIVE PATIENTS WHO BECAME PREGNANT AFTER OPERATION 
Per Grade of Malignancy 
Group Total cent : 4 Not Stated 
Totals jos. 5 
With axillary metastases... 25 45.5 9 2 
Without axillary 
co 6. 30 54.5 3 2 15 


100. E II 17 


These 55 cases were then studied to determine the length of survival 
from the time of the operation. The series was divided into two groups: 
(1) Those patients who presented metastases to the axillary lymph nodes; 
and (2) those who did not present such metastases at the time of operation. 
The number of patients traced and living, as well as the percentage of cases, 
is given in each of the 3, 5, 10 and 15 year periods (Table IX). This 
was thought advisable because the percentages are often misleading when 


dealing with relatively small groups of cases. As is shown, the results 


were exceptionally good. This is a very interesting study as the results 
are much more satisfactory than would be expected for this group of cases. 
It must be understood that this is of necessity more or less a selective group 
of cases, because patients who have more serious types of malignant disease 
do not survive long enough to become pregnant subsequently ; and it is evident 


696 





Volume 198 CANCER OF THE BREAST AND PREGNANCY 


Number 


that more than half of the patients did not present axillary metastases, as well 
as that there was a relatively high percentage of low degrees of malignancy in 


this group of cases. I wish to state again that this comprises all of the cases 
of the designated period in which it was possible to obtain information of 
pregnancy having occurred subsequent to operation. 


TABLE IX 
SURVIVAL RATES AFTER OPERATION 


CARCINOMA OF BREAST IN WHICH OPERATION WAS PERFORMED, IQIO—1933. 
FIFTY-FIVE PATIENTS WHO BECAME PREGNANT AFTER OPERATION 
Lived 3 or Lived 5 o1 Lived 10 or Lived 15 or 
More Yrs. More Yrs. More Yrs. More Yrs. 
Per r Per Per 
Cent Cent Cent 
of yt of of 
Pa- Traced Pa- Traced a- Traced Pa- Traced 
tients Pa- Pa- tients a- a- ient Pa- Pa-__ tients Pa- Pa- 
Group Traced tients tients Traced tien tier Trac tients tients Traced tients tients 
Totals a 55 52 94.5 53 42 7 37 28 79.7 21 I5 
With axillary 
metastases. 25 88.0 : : : 50.0 
Without axil- 
lary meta- 
tases. . 5 30 30 100.0 30 29 96.7 25 22 88.0 16 12 


These 55 cases were then studied to determine the length of survival after 
the first birth following operation. Of the 55 cases, in 45 the time of the 
subsequent birth was definitely determined. In ten cases it was known that 
birth had occurred subsequent to operation but it was impossible to determine 
the exact time of the birth; therefore these cases cannot be included in the 
record of survivals. Because of the relatively small number of cases it was 
thought best to tabulate this group under traced patients and patients living 
in the different periods. The results of this study are shown in Table X. 


TABLE X 
SURVIVAL AFTER FIRST BIRTH SUBSEQUENT TO OPERATION 
CARCINOMA OF BREAST IN WHICH OPERATION WAS PERFORMED, 1910-1933. 
FIFTY-FIVE PATIENTS WHO BECAME PREGNANT AFTER OPERATION: 
TWENTY-FIVE WITH AXILLARY METASTASES, THIRTY WITHOUT AXILLARY METASTASES 
Intervals after First Birth Subsequent to Operation 
1 Yr.or More 2or More 3 or More 5 or More 10 or More 15 or More 
Group Traced Lived Traced Lived Traced Lived Traced Lived Traced Lived Traced Lived 
Zotals....4 <.. : 41 34 d ; ; 8 : 14 14 
With axillary 
metastases 
Without axillary 
etastases....... yr y. 22 
This table shows that of the 45 patients mentioned, who were operated 
upon for carcinoma of the breast and who gave birth subsequently, 41 sur- 
vived one year or more after the birth, and of the 14 patients who had given 
birth 15 or more years previous to the time of inquiry, eight had survived. 
The preceding tabulation (Table X), applying to the entire group of 55 
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cases, includes 42 patients who had had babies at full term and 13 patients 
who had had miscarriages. A study was then made of the 42 patients who 
had babies only at full term. Of these 42 patients, 39 had live babies and three 
had stillbirths. It was found that 19 or 45.2 per cent of these patients had 







axillary metastases at the time of operation and 23, or 54.8 per cent, had no 






such metastases at the time of operation. Of the 42 patients, 37 were defi- 
nitely traced ; 12 patients stated that they had nursed the baby, seven did not 






nurse from the breast and in 18 cases definite information on this point was 






not obtained. 






TABLE XI 


SURVIVAL AFTER FIRST BIRTH SUBSEQUENT TO OPERATION 








CARCINOMA OF BREAST IN WHICH OPERATION WAS PERFORMED, IQIO—-1933. 
FORTY-TWO PATIENTS WHO WERE DELIVERED AT FULL TERM AFTER OPERATION: 
NINETEEN WITH AXILLARY METASTASES, TWENTY-THREE WITHOUT AXILLARY METASTASES 











Imervals after First Birth Subsequent to Operation 










1 Yr. or More 2 or More 3 or More 5 or More 10 or More 15 or More 
Group Traced Lived Traced Lived Traced Lived Traced Lived Traced Lived Traced Lived 
ae ¥ 37 33 37 29 35 26 31 24 18 12 12 7 
With axillary 
metastases 16 12 16 10 14 7 II 7 3 2 3 I 





Without axillary 
metastases... 






In Table XI are given the survivals from one to 15 or more years after the 





birth of a baby at full term by patients who previously had undergone amputa- 
tion for carcinoma of the breast between the years 1910 and 1933. Tables 
X and XI differ in that Table XI excludes miscarriages. This table shows 








that of the 37 traced patients, 33 lived one or more years after the birth of the 






baby and of the 12 patients who had had live babies 15 or more years pre- 
viously, seven were living 15 or more years after the birth of the baby. These 







results are surprisingly good. The chief value of this study is to establish 






the fact that patients who have been operated upon for malignant disease of 
the breast can survive the birth of a child for 15 years or more; in fact one 






of these patients lived 20 years. This study in no way establishes what the 






results of operation would have been if the pregnancy had not occurred, as 
this can be determined only by comparing similar groups of patients who 
have survived in the different age periods and have not had a subsequent 







pregnancy. This comparative study is being made and will be of interest as 






this group of cases becomes larger. 
Five Cases Which Presented Features of Both of the Foregoing Groups. — 


The following five cases I have segregated into a separate group, inasmuch 







as they belong in both of the preceding groups and could not be included in 
either one separately. The group is so small that it is difficult to summarize; 
therefore, I am here presenting a brief report, in abstract, of each of the five 







cases. They are of interest because of the long survival of some of the pa- 







tients who had many pregnancies; in all of these cases the carcinoma of the 
breast was present in the course of the pregnancy and all of the patients liad 
one or more pregnancies subsequent to the operation. 
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CASE REPORTS 

Case 1.—The patient was 31 years of age. The tumor was noted in the course of 
lactation and three and one-half months later the patient underwent radical amputation of 
the breast. She had a subsequent livebirth four years and nine months after operation ; 
she lived ten and three-fourths years after operation and six years after birth of the child. 

Case 2.—The patient was 34 years of age. The tumor of the breast was noted one 
month after she had weaned the child. Radical amputation was performed six weeks 
later. Nine months after operation the patient had the first livebirth and two years and 
eight months after operation she had a second livebirth. Ten months after birth of the 
second child, radical amputation of the remaining breast was effected. The patient’s 
duration of life was nine and one-half years dating from the first operation and five years 
dating from the second operation. 

Case 3.—The patient was 30 years of age. The tumor was noted in the course of 
lactation. Radical amputation was performed two and one-half months after she had 
weaned the child. The patient had a livebirth one year and nine months after operation. 
The mother is living four and one-half years after operation. 

Case 4.—The patient was 31 years of age. The tumor was noted in the course of 
pregnancy, two years before radical amputation of breast. A second pregnancy occurred 
after operation; the character of this subsequent pregnancy could not be determined. 
The patient died about the time of the second birth, one year and nine months after 
operation. 

Case 5.—The patient was 28 years of age. The tumor was noted in the course of 
pregnancy. Local excision of the tumor was performed in the course of the pregnancy 
and the patient had a miscarriage at eight months. Radical amputation of the breast 
was performed at the clinic one month after the miscarriage. She then had one subsequent 
miscarriage and one subsequent livebirth. The patient died about the time of the birth. 


SUMMARY.—A complete study has been made of all of the cases of carci- 
noma of the breast in which operation was performed at The Mayo Clinic 
between 1910 and 1933. Of this entire group special studies were made on 
two series of cases: (1) Cases in which the malignancy was present in the 
course of lactation or pregnancy; and (2) cases in which pregnancy occurred 
subsequent to radical amputation of the breast. 

The first special study was made on a group of 92 cases, to determine the 
results of operative treatment and it was found that the results of operation 
in these cases were not as satisfactory as they were in the entire series of cases 
in which operation was performed from 1910 to 1933. The results indicate 
that the condition is by no means hopeless and in those cases in which invasion 
of lymph nodes had not occurred at the time of operation, the results were 
satisfactory. 

The second special study was made in a group of 55 cases. The 3, 5, 10 
and 15 year survivals from the time of operation were determined. The 
survivals following the birth of the first baby were determined from one to 


5 years after the birth of the baby. Of the 37 patients of the second series, 


who were traced, 33 lived one or more years after the birth of the baby and 


Of 12 patients whose babies were born 15 years or more before the time of 

the inquiry, seven had survived. This group is of particular interest because 

it establishes the fact that patients can survive many years following child- 

birth and may have as many as three births following operation for carcinoma 

oi the breast. The operative results in this group were satisfactory and the 
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final results were found to be more satisfactory than those of the entire series. 
It is difficult, and may be hazardous, to draw any definite conclusions from 
this study other than what has been stated above; namely, that it is possible 
for patients to bear children following radical amputation of the breast and 
to live for many years without recurrence of carcinoma of the breast. How- 
ever, I do not believe that it should be inferred from this study that preg- 
nancies subsequent to radical amputation may not be followed by metastatic 
malignancy because it must be remembered that these cases in reality consii- 
tute a selected group, inasmuch as all patients who give birth to children at 
full term must have survived operation approximately a year and_ usually 


patients who survive so long are in good general condition, which eliminates 


many of the patients whose malignancy is of high grade. This unintentional 
selectivity increases by necessity as the interval increases from the time of 
operation. Although the results in this series were far better than it was 
expected they would be, we shall continue to advise young women who are 
in the child-bearing period of life not to have subsequent pregnancies. It is 
gratifying, however, to know that if pregnancy does develop subsequent to 
radical amputation, the patient may give birth to babies at full term and that 
metastatic malignancy may not develop as a consequence. In these cases the 
prognosis is probably more favorable if the patient does not nurse the baby. 





RESECTION WITH ASEPTIC END-TO-END ANASTOMOSIS FOR 
CARCINOMA OF THE COLON 
Wituiam F. MacFer, M.D. 
New York, N. Y. 


FROM THE DEPARTMENT OF SURGERY OF THE NEW YORK HOSPITAL AND CORNELL MEDICAL COLLEGE AND THE 
SURGICAL SERVICES OF ST. LUKES HOSPITAL, NEW YORK, N. Y. 


IN THE long period which preceded the introduction of antisepsis and 


asepsis, intestinal surgery of any kind was seldom undertaken. Attention in 


this direction was confined almost entirely to the treatment of open intestinal 
wounds. Inthe management of these it was observed that there was a tendency 
of peritoneal surfaces to adhere to each other when brought into contact. This 
principle was sometimes made use of by bringing the visceral peritoneum 
about an open intestinal wound into contact with the parietal peritoneum about 
the corresponding wound of the abdominal wall so that union between visceral 
and parietal peritoneum was established. In this way the discharge of intes- 
tinal contents was led to the outside and eventual healing of the fistula some- 
times took place. 

It occurred to Antoine Lembert! that the same principle might be applied 
to bring about the direct healing of intestinal wounds and, in 1826, he pub- 
lished an article in which he described such healing secured by the approxima- 
tion of the peritoneal coats of the opposing wound edges. The approximation 
was brought about by the use of the type of suture which today bears his name. 

With the introduction of asepsis and the beginning of modern surgery, 
about 1885, a marked impetus was given to abdominal surgery, and with 
increasing confidence attacks were made upon abdominal conditions which 
had hitherto been largely neglected. In this category was carcinoma of the 
colon. 

Reports on the surgical treatment of isolated cases or on a few cases of 
this disease now began to appear and by the beginning of the present century 
von Koerte,? Czerny,® de Bovis,* and von Mikulicz® were ready to report the 
results of surgical treatment in a considerable number of cases. 

The prevailing procedure at that time was that of resection of the involved 
segment of colon with immediate restoration of continuity by suture. The 
results of this treatment in the words of Mikulicz left much to be desired. 
The general mortality ranged between 30 and 50 per cent, the greatest single 
factor being general peritonitis. 

Already efforts were being made to find a safer way of operating upon 
such cases and Mikulicz gives Oscar Bloch,® of Copenhagen, credit for being 
the first to apply the principle of exteriorization in the treatment of carcinoma 
of the colon. In 1892, Bloch brought a freely movable sigmoid lesion with its 
mesenteric attachment out of the abdominal wall and incised the intestine 
above the site of the tumor. 

In 1895, F. T. Paul* of Liverpool described two operations, one performed 
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in 1894 and the other in 1895, in which the tumor bearing portion of the colon 
was brought out of the abdominal wound and resected. Glass intestinal drain 
age tubes were tied into each end and the two ends of bowel were attached side 
by side to bring about the formation of a spur. The spur in each case was 
later broken down with a suitable crushing instrument. In the first case the 
remaining fistula was closed by extraperitoneal suture and remained healed. 
The second case died about two weeks after crushing of the spur. Autopsy 
showed no trouble at the site of resection, the patient having apparently died 
of uremia. 

In 1903, von Mikulicz reported the results in 16 cases treated by the 
procedure which bears his name, a procedure which had been employed in his 
clinic for the preceding five years. In principle and purpose it is very similar 
to the operations previously described by Bloch and Paul. Mikulicz, however, 
made a point of excising the mesentery along with the segment of bowel in 
order to include the regional lymph nodes. In the 16 cases reported from 
Mikulicz’s clinic there were two deaths, a mortality of 12.5 per cent, as com- 
pared with a mortality of 42.9 per cent in 21 cases from the same clinic treated 
by resection with primary suture. He stated in his description of the opera- 
tion that in the beginning he allowed the tumor to remain 12 to 48 hours before 
actual removal, but that it had become his practice as a rule, to remove the 
tumor immediately after closing the abdominal wound. Mikulicz did not 
maintain that his procedure should be carried out in all cases. It is interesting 
that he regarded tumors of the cecum as borderline cases. 

The results reported by Mikulicz from the exteriorization procedure were 
far better than those of any operation known at that time. It was generally 
accepted as a definite improvement in the surgical treatment of colonic cancer 
and soon gained a popularity which largely holds to the present time. Numer- 
ous slight alterations have been introduced, notably the obstructive modifica- 
tion of Rankin,® but the operation remains essentially unchanged. 

As time passed, however, a certain amount of dissatisfaction with the 
operation arose. The colostomy, even though temporary, was a feature quite 
disagreeable to the patient and sometimes considerable difficulty was encoun- 
tered in closing the stoma. Exteriorization of the involved segment of colon 
often proved difficult, especially in corpulent patients with a short mesentery. 
Furthermore, the operation was found not to be entirely free from the com- 
plications it sought to avoid. 

It occurred to a number of investigators that resection with immediate 
anastomosis would be far preferable if only some means of avoiding the hazard 
of peritonitis could be found. The question of avoiding peritonitis resolved 
itself into the problem of finding a way to resect a segment of bowel and 
restore continuity without contamination from the intestinal contents. This 
obviously would be possible if the closed ends of intestine could be sutured 
together end-to-end and the resulting diaphragm in some way thereafter 
obliterated. 

This problem engaged the serious attention of Halsted,® who devised 
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interesting experimental methods of aseptic anastomosis, but he does not 
record that they were applied clinically. O’Hara,'’ in 1901, devised a means 
of suture over two special clamps which were integrated by a third serrefine 
clamp, which held the cauterized ends of the intestine together during suture. 
After one clamp had been removed and before the final suture was tied, the 
second clamp, before withdrawal, was passed into proximal and distal ends 
of the intestine to break down the diaphragm. This maneuver appears to 
have compromised the asepsis. 

In 1907 Rostowzew" devised a special crushing clamp, the heavy blades 
of which were equipped with a second pair of narrow blades. These could be 
locked and remained on the ends of the intestine until the suturing was vir- 
They were then withdrawn and the final sutures tied. Con- 


tually complete. 
tinuity of lumen was restored by invaginating the wall of the intestine with 


the finger through the circular anastamosis. 


Large mushroom catheter introduced into cecum for decompression and 
lavage in cases of partial or complete obstruction. 
Fic. 2..—-Shows pieces of rubber tubing used for light traction during mobilization 


of a segment of colon. Diagrammatic outline of mesentery to be removed is indicated 


by dotted line. 

Parker and Kerr,!* in 1908, described the use of an inverting suture, 
called a basting stitch, which they used to close temporarily each of the oppos- 
ing ends of intestine while anastomosis was performed with a continuous 
inverting suture. The basting stitches were afterward withdrawn. The 
method was again brought to attention by Kerr! in 1923. 

Methods of anastomosis with or without the aid of special clamps have 
been described by Rankin,! Schoemaker,!* Collins,!® Fraser and Dott,!7 
Pringle,!8 Furniss!® and others, but no simpler or more satisfactory method 
has been advocated than that of suture over ordinary Kocher clamps as 
presented by Scarf.?° 

The accompanying illustrations, which follow closely the method described 

scarf, bring out nothing new in aseptic intestinal anastomosis and are simply 

nded as a review of a practical method. 
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Figure 1 shows a cecostomy with the introduction of a large mushroom type 
of catheter. This provides a means of deflating a colon distended because of 
partial or complete obstruction. By copious daily lavages with warm water 
over a period of two or three weeks the colon may be restored to approxi- 
mately a normal state. Resection by eventration procedure or with immediate 
anastomosis may then be undertaken with far greater safety. Lockhart- 


Mummery,*! who reports excellent results with end-to-end anastomosis, em- 


Fics. 3 to 10.—Indicate steps in resection with aseptic anastomosis over clamps. In prac- 

tice the sutures are placed as near as possible to the clamps to avoid turning in a wide cuff. 
phasizes the importance of this preliminary procedure. In lesions beyond the 
midtransverse colon, a right transverse colostomy serves admirably for the 
same purpose. It is fortunate that obstruction of any considerable degree is 
not often associated with lesions of the cecum. When present it may be 
overcome by ileotransverse colostomy or in severe cases by simple ileostomy 
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performed high enough to avoid interference with a possible subsequent 


resection. 

Carcinoma situated in any part of the colon distal to the hepatic flexure 
may be resected according to the procedures illustrated in Figs. 3 to 10, which 
require little elucidation. Lesions of the rectosigmoid junction may often be 
removed in the same way. Tumors of the rectum must, as a rule, be removed 
by other methods of procedure. 

Malignant lesions of the cecum, ascending colon, and hepatic flexure are 
usually treated by resection of the right colon with ileotransverse colostomy. 
Figs. 11 and 12 illustrate the method of performing ileocolostomy by suture 
over clamps. Fig. 11 shows an opening being made in the side of the colon 
to receive the end of ileum. Fig. 12 shows the end of ileum approximated to 
side of colon with the posterior suture com- 
pleted. The anterior suturing 1s conducted as 
shown in Figs. 7, 8 and g. The same pro- 
cedure may be carried out as a_ side-to-side 
ileocolostomy. After removal of the elevated 
cone of large bowel wall (Fig. 11), it is im- 
portant to inspect the piece removed in order 
to be sure of patency after the anastomosis is 
completed. Ileocolostomy may be performed 
as a palliative procedure, as the first step in a 
two stage resection of the right colon, or as 
part of a one stage resection. 

There are certain points with regard to re- 
section with immediate anastomosis which war- 


: Fics. 11 and _ 12.—Show pri- 
rant serious attention: encuiie ae ye eg a 

(1) The segment to be resected should not 
be clamped immediately. If this is done, there is a tendency to use the clamps 
as retractors and accidental tearing may occur. Furthermore, there is a dis- 
inclination to change the sites primarily selected for division and anastomosis 
once the clamps have been applied. There is also some risk of a leak at the 
points which were first crushed. Sometimes, however, during the freeing of 
the mesentery the circulation is compromised beyond the points anticipated. 
Disregard of this fact may lead to failure of healing. 

It is a good practice to use pieces of rubber tubing as retractors (Fig. 2) 
during mobilization of the bowel. The clamps are then applied as the last step 
preliminary to resection and are placed at points where there is no question 
as to adequacy of circulation. As an additional means of insuring blood 
supply, Parker and Kerr and Lockhart- Mummery”? advise cutting across the 
intestine at an angle of 45 degrees from the mesenteric toward the anti- 
mesenteric border, in such a way that a length of antimesenteric border greater 
than mesenteric border is removed. They believe this measure gives further 
assurance of a good blood supply at the point of anastomosis farthest from 
the mesentery where experience has shown most failures of union occur. It 
provides also a wider lumen at the line of anastomosis. One must agree with 
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Lockhart-Mummery that the real reason why axial union of the large intestine 
fails has little to do with the nature of the intestinal contents but is due entirely 
to the blood supply of its walls. Unimpaired blood supply is a matter of the 
first importance. 

(2) There must be no inclusion of fat or bleeding vessels between the 


approximated serous surfaces at the line of anastomosis. The collections of 
fat must be carefully dissected away from the occluding clamps and the small 
vessels secured, preferably with mosquito clamps, and ligated with fine material. 

(3) Each suture should include in its hold a bit of the submucous layer of 
intestine which Halsted** has shown to be so important in the security of 
intestinal sutures. 

(4) There must be no undue tension on the approximating clamps or on 
the subsequent suture line. 

(5) Immediate resection with anastomosis should never be undertaken in 
the presence of any degree of obstruction. Edematous gut holds sutures poorly 
and it is far safer to perform a4 decompressing operation first and wait until 
the proximal colon returns to normal before attempting resection. This is 
usually a matter of two or three weeks. 

(6) The operation should be conducted with as little trauma as possible, 
especially with regard to peritoneal surfaces. It is to be remembered that the 
so called aseptic anastomoses are seldom truly aseptic. Cultures taken from 
the suture line have usually shown a growth of organisms. In one case a 
culture of C. welchii was obtained. The patient, however, made an entirely 
uneventful recovery, showing at no time evidence of active infection. In 
another case a man with carcinoma of the transverse colon had in addition an 
inguinal hernia for which he had been wearing a truss. Following resection 
of the tumor he developed a colon bacillus infection with pus formation in the 
hernial sac. There was no evidence of peritoneal involvement elsewhere. It 
is entirely conceivable that this localized infection was due to the dissemination 
of bacteria into a peritoneal sac which had been damaged by the truss. A 
culture taken from the suture line showed organisms of the type found in 
the sac. 

Injured peritoneum like partially devitalized tissue elsewhere is susceptible 
to infection. On the other hand, intact peritoneum is relatively resistant. 
Infection in the fat of the abdominal wound without peritoneal involvement 
is a common occurrence in abdominal operations associated with slight con- 
tamination. When there is a choice, therefore, of leaving the anastomosis 
intra- or extraperitoneal, as in low sigmoid lesions, it is usually safer to place 
it within the peritoneal cavity. 

With consistent observation of these principles of operative conduct, 
resection with end-to-end anastomosis may be relied upon to give satisfactory 
results. It is obvious, too, that the basic considerations are much the same 
regardless of the type of operation. 

The purpose of the following study was to determine as far as possible 
the status of resection with aseptic anastomosis as compared with other pro- 
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cedures employed in the surgical treatment of cancer of the colon. Theoretic 
considerations can be accepted only insofar as they are borne out by practical 
application, and it was to apply the clinical test that a review of consecutive 
cases was undertaken. 

The total number of 318 cases comprises 100 from the records of New 
York Hospital since 1932, and 218 from St. Luke’s Hospital since the latter 
part of 1929. Since resection with aseptic anastomosis was not often under- 
taken in either institution prior to the dates given, it seemed futile to go 
farther back. The classification of tumors as to location is based primarily 
upon the surgical problems involved rather than upon anatomic considerations. 

The question of operability so far as anticipation of a cure is concerned 
is frequently a difficult one to decide from the records. In some cases radical 
removal was performed as a palliative measure. It seemed more satisfactory 
on the whole to divide the cases into two main divisions: those in which the 
tumor was removed, and those in which the tumor was not removed. The 
main divisions were then further arranged according to the type of surgical 
treatment carried out. Deaths occurring in the hospital were regarded as 


operative deaths regardless of the apparent cause. 


TABLE [| 


SUMMARY OF CASES REVIEWED 


Cecum, 


S ylenic 
Ascend- ,, “. 
; lrans- Flexure, Rect 
ing ss ' ecto- , 
ee & verse Descend- Sigmoid . : Total Per Cent 
Colon, sigmoid 
Hepatic 


Flexure 


Colon ing 
Colon 


Number of cases reviewed 
Number of cases in which 

tumor was removed.... : 49.1 
Number of cases in which 

tumor was not removed R 2 3 50.9 


Comment.—Table I is interesting because it indicates that the tumor could 
be, or at least that it was, removed in only 49.1 per cent of the cases admitted 
to the hospitals. The need of improvement in early diagnosis is obvious. 

Table II records the results of the exteriorization procedure of Bloch, 
Paul, or Mikulicz, as one chooses. The operation performed in virtually all 
cases was obstructive resection. The general mortality in this group was 27.9 


per cent. It will be observed that the most favorable results were obtained in 


cases of carcinoma of the sigmoid. Lesions of the right colon gave the least 


vorable results, with a mortality of 50 per cent. The group is small and not 
be taken as proof. It indicates, however, that application of the Mikulicz 
cedure in tumors of the right colon as advocated by Lahey” is not without 
nger in other hands. 
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TABLE II 


TUMOR REMOVED BY EXTERIORIZATION PROCEDURE, PAUL-MIKULICZ 


Cecum, 
Ascend- 
ing 
Colon, 
Hepatic 
Flexure 


Splenic 
Trans- Flexure, Rect 
os ‘ ecto- . 
verse Descend- Sigmoid . : Total Per Ce 
a ; sigmoid 
Colon ing 
Colon 


Number of Cases........ 
’ Died in hospital... 
Died subsequently of 
cancer 
Complications: 
Operative soiling 
Wound infection 
Abscess or local perito- 
ee ee 
General peritonitis. .... 
Postoperative obstruc- 


Lymph Nodes Involved 
Histologically. ..... 
Living I yr.... 
Living 2 yrs. 
Living 3 yrs.... 

Mavine BTS... Sk. 
Living 5 yrs. or more 
Lymph Nodes “Not In- 

volved” or Not Men- 
tioned in Report 
Living I yr 
Living 2 yrs.......... 
So 2S 
Lavine 4 YTS... ..... 
Living 5 yrs. or more 


A review of the causes of death in the individual cases of Table II is to 
some degree instructive : 


(1) Female, age 40. Died of a purulent peritonitis. There was a spontaneous or 
induced rupture of the cecum at the site of the tumor. 

(2) Female, age 55. Died of general peritonitis, cause not obvious. Tumor was in 
the sigmoid. 

(3) Male, age 71. Tumor in sigmoid, cause of death not stated. 

(4) Female, age 55. Perforating tumor of descending colon infiltrating the retro- 
peritoneal tissues. Spilling of feces occurred during the operation and death was due 
to peritonitis. 

(5) Female, age 70. Obstructive resection for carcinoma of the ascending colon 
and cholecystectomy for gallstones were effected at one operation. The cause of death, 
which occurred two days later, was not definitely ascertained. 


708 





Volume 106 CARCINOMA OF THE COLON 


Number 4 

(6) Male, age 56. Tumor of sigmoid complicated by abscess. The patient died 
four days after obstructive resection from general peritonitis, C. welchii. 

(7) Male, age 84. Sigmoid tumor. Death was thought to be due to embolism. 

(8) Male, age 58. Died suddenly with cyanosis and dyspnea one day after obstruc- 
tive resection of a carcinoma of the ascending colon. 

(9) Male, age 70. Died of circulatory failure two days after obstructive resection 
of a sigmoid tumor. 

(10) Male, age 61. Died 11 days after obstructive resection of the right colon, 
from localized peritonitis and paralytic ileus. 

(11) Female, age 63. Died of wound infection and pleuritic effusion after a 
Mikulicz resection of a tumor in splenic flexure, 

(12) Male, age 65. Died of general peritonitis following removal of a tumor of the 


splenic flexure complicated by perforation. 


TABLE III 


TUMOR REMOVED BY RESECTION WITH ASEPTIC END-TO-END ANASTOMOSIS 
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(13) Female, age 50. Died following obstructive resection of the sigmoid compli- 
cated by adherent small intestine. Cause of death either obstruction or peritonitis. 

(14) Male, age 47. Obstructive Mikulicz resection performed for carcinoma of the 
cecum with intussusception. Died 17 days later of secondary obstruction. 

(15) Male, age 67. Accidental gross fecal contamination occurred during removal 
of a carcinoma of the sigmoid. Death caused by gangrenous infection of abdominal 
wound, C. welchii, and local peritonitis. 

(16) Male, age 55. In this case, of carcinoma of descending colon, difficulty was 
experienced in bringing the obstructing clamps completely out onto the abdominal wall. 
The ends of intestine retracted into the abdominal cavity and a partial evisceration 
occurred. Death was apparently due to peritonitis. 

(17) Female, age 66. Bowel accidentally opened during mobilization of descending 
colon; death caused by peritonitis. 

(18) Female, age 73. Death followed closure of colostomy stoma 11 weeks after 
obstructive resection of carcinoma at the splenic flexure. Autopsy revealed obstruction 
due to angulation of the colon at site of closure. 

It is obvious in retrospect that errors in judgment and technic contributed 
in some cases to the fatal outcome. 

Table III shows the results of resection with aseptic end-to-end anastomo- 
sis. When ileocolostomy was performed, it was usually aseptic end-to-side. 
In some cases special clamps were used but generally the suturing was done 
over Kocher clamps. The mortality from all causes was 16.1 per cent. 

It will be seen that the incidence of wound infection in this series was 
high. In one case it led to evisceration and the death of the patient. Atten- 
tion to this aspect of aseptic anastomosis should lead to improvement. In a 
few of the more recent cases hexylresorcinol solution has been used to flush 
the wound after closure of the peritoneum. Wound infection has not occurred 
in these cases, but they are too small in number to be significant. 


In the group treated by resection with aseptic anastomosis the causes of 


death were as follows: 


(1) Male, age 52. Died of bronchopneumonia 11 days after resection of a carcinoma 
of the sigmoid. There were no abdominal complications. 

(2) Male, age 63. Died of lobar pneumonia seven days after resection of a carcinoma 
of the transverse colon. There were no abdominal complications. 

(3) Female, age 71. Died ten days after resection of a carcinoma at the recto- 
sigmoid preceded by a cecostomy with suitable time interval. An abdominal wound 
infection followed resection and there was a separation down to the peritoneum. On 
the seventh postoperative day the patient sneezed or coughed violently and evisceration 
through the infected wound occurred. Death from general peritonitis followed three 
days later. 

(4) Female, age 66, obese. Resection of the right colon for a carcinoma at the 
hepatic flexure. A small abscess was entered during mobilization of the tumor. 
patient died eight days after operation with a severe abdominal wound infection and 
general peritonitis. There was no gross leak at the site of the end-to-side ileocolostomy 
but healing was defective. 

(5) Female, age 80. Died three days after resection of a carcinoma of the sigmoid. 
A preliminary cecostomy had been done. Death was recorded as being due to shock, 
ileus, and cardiac failure. 

(6) Female, age 60. Died three days after a one stage resection of the right colon 
with end-to-side ileocolostomy. Autopsy revealed a local peritonitis without leak at the 
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anastomosis and without obstruction. The patient was described before operation as 
being in poor condition. There had been marked loss of weight with exhaustion from 
protracted vomiting and diarrhea. 

(7) Female, age 70. Died nine days after a one stage resection of the right colon 
for a carcinoma of the cecum with end-to-end ileocolostomy. A leak occurred at the 
line of anastomosis with the development of a local peritonitis, obstruction of the ileum, 
and an abdominal wound infection. At a second operation the ends of the intestine were 
exteriorized. The patient died of a general peritonitis. 

(8) Male, age 65. Died two days after a one stage resection of a carcinoma of the 
sigmoid. Death was preceded by hiccough, vomiting, diaphoresis, and edematous breath- 
ing. A definite cause of death was not established. 

(9) Female, age 68. Died 15 days after a one stage resection of a carcinoma of the 


descending colon with partial obstruction. End-to-end anastomosis was undertaken with 


the aid of a Furniss clamp. A leak from the proximal segment occurred during the 


anastomosis and the aseptic procedure was abandoned. The operation was concluded 
with an exteriorization of the ends of the colon. Death was associated with clinical 
evidence of a general peritonitis. Autopsy was not obtained. 
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In this group also certain errors of judgment and technic contributed to 
the mortality. In some cases, undertaken in one stage, it appears that a two 
stage procedure would have been safer. 

Table IV records the results following resection with open anastomosis. 
It includes all resections in which an open anastomosis was performed at any 
stage of the procedure. It consists mainly of resections of the right colon in 
which an open ileocolostomy has been effected, and of tube resections for 
carcinoma in the sigmoid region. 

The operative mortality in this group was 18.8 per cent. In one case the 
cause of death was not definitely ascertained; in all others it was directly 
connected with the operation, the most common cause being peritonitis. 

Table V lists all cases in which the tumor was not removed. It includes 
g9 cases upon whom a palliative operation, usually colostomy or entero- 
enterostomy, was performed ; 32 cases who had an exploration only ; and 31 
cases who were not operated upen. The hospital mortality following palliative 
operations was 45.5 per cent, and that following exploration only was 37.5 
per cent. Of the patients who had no operation, 32.3 per cent died in the 
hospital. It is unfortunate that it is so frequently impossible to determine 
operability without exploration. 


TABLE V 


TUMOR NOT REMOVED 
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No Operation 10 31 
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The incidence of lymph node involvement and the follow up record of the 


patients who survived operation are contained in the tables. The majority ot 
patients have been operated upon too recently to provide anything of much 
value in the way of ultimate results. 


SUMMARY 


A review of 318 consecutive, recent cases of carcinoma of the colon is 
presented. Carcinoma of the rectum was excluded. In 156 cases the primary 
tumor was removed and in the remaining 162 cases it was not removed. 
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The primary purpose of the review was to determine the relative safety 
of the surgical procedures most commonly employed in the extirpation of 
cancer of the colon. 

In 68 cases removal of the tumor was accomplished by a Paul-Mikulicz 


procedure, usually with the obstructive modification. The operative (hos- 


pital) mortality was 27.9 per cent, all causes included. 

In 56 cases resection with immediate aseptic end-to-end or end-to-side 
anastomosis was carried out. The operative, or hospital, mortality in this 
group from all causes was 16.1 per cent. 

The comparative mortality between the group treated by the Paul-Mikulicz 
operation and the group treated by resection with aseptic end-to-end anastomo- 
sis appears to favor the latter procedure and in this agrees with Wilkie’s*° 
report. 

In 32 cases the tumor was resected and the open ends of intestine were 
united by suture. Gross leakage during the procedure was prevented by 
suitable clamps. The mortality in this group was 18.8 per cent. 

In 99 cases subjected to palliative procedures, the hospital mortality was 
45.5 per cent; and in 32 cases who had simple exploration, the hospital mor- 
tality was 37.5 per cent. Of 31 patients who had no operation, 32.3 per cent 
died in the hospital. 

This review provides further evidence that an unsatisfactory state exists 
in regard to the early diagnosis and successful treatment of cancer of the 
colon. Of 318 patients admitted to the hospital, 162 were inoperable from 
the outset and 34 died following resection of the tumor. Only 122 or 38.4 
per cent left the hospital with any chance of survival. Of this number, 35, 
or an additional II per cent, are known to have succumbed to cancer. The 
number of possible survivors at the end of a relatively short period is there- 
fore reduced to 27.4 per cent of those originally admitted for treatment. 
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THE DEVELOPMENT OF LABORATORY SERVICE 
IN A CANCER HOSPITAL 
JaMES Ewinc, M.D. 
New York, N. Y. 


FROM THE MEMORIAL HOSPITAL, NEW YORK, N. Y. 

It Is interesting to compare the laboratory study of tumors in the 18go0’s 
with the service now available in a cancer hospital. One may not depreciate 
the efficiency or scope of histologic diagnosis of tumors in that compara- 
tively early period. The main descriptive history of the major forms of 
cancer had been written before that time and were abundantly employed by 
surgeon and pathologist. The benign character of giant cell tumors, first 
stated by Warren, in 1828, had been fully elaborated by Nelaton, in 1866, 
but was generally ignored. About 1905, I had the pleasure of cutting the 
pages of Nelaton’s monograph in the library of the New York Academy of 
Medicine. Virchow’s Geschwulste left little to be said about the clinical 
features and structure of the benign tumors. In 1888, Hellman gave a full 
report of 83 cases of soft part sarcomata, including the so called fascial 
sarcomata, and noted their bad prognosis. Anatomic studies had laid the 
basis for the radical breast amputation and emphasized, probably over- 
emphasized, the necessity of removing muscle and much skin. Between 
1860 and 1882, a series of contributions from Kolliker to Recklinghausen 
left only certain refinements of classification for later students of neuro- 
sarcoma. Paltauf, in 1896, described most of the outstanding characters 
of the lymphosarcoma group. Pel and Ebstein wrote about acute Hodgkin's 
disease in 1887. Golgi introduced the term endothelioma for the dural 


psammoma in 1869, after which the scope of this group of tumors rapidly 


expanded, leading to controversies not yet ended. The description of 
Kaposi’s disease dates from 1869. The discussion of gastric ulcerocancer 
began with Rokitansky in 1840, continued actively through 1890 with 
Hauser’s important critical study and remains today a favorite field of the- 
orizing and debate. In the go’s it was rather acute. Malassez traced the 
origin of adamantinoma in 1885. The salivary gland tumors were min- 
utely described and their clinical course traced, especially by French authors 
from Duplay,’ in 1875, Poncet,? in 1888, to Collet,’ in 1895, while Volk- 
mann* presented his mistaken thesis on their endothelial origin in 1895. 
Definite understanding of renal tumors dates from 1883 when Weichsel- 
baum and Greenish described the common adenomata, and Grawitz identified 
the adrenal rest tumors. In 1892, Birch-Hirschfeld introduced the term 
hypernephroma. Wilms completed his monograph on embryonal renal 
tumors in 1899. In thyroid tumors there was an extensive literature when 
Kocher® wrote in 1899. 

The experimental transplantation of lower, animal tumors was pursued 
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actively after 1876 when Novinsky transferred the infectious lymphosar- 
coma of dogs. Hanau and von Eiselsberg transferred successfully malig- 
nant tumors in lower animals, and, in 1894, Moreau reported a completely 
successful study of a transplantable mouse carcinoma, but the lack of notice 
paid to this pioneer work is said to have led to the suicide of the author. 
Many abortive efforts were being made to find a constitutional remedy for 
cancer, the most prominent of which was probably thyroid extract which 


had considerable popularity in the 80's. 

Accordingly, when one entered the field of tumor diagnosis at that time 
he readily learned about the main groups, but he found himself lost in a 
complicated mass of little known varieties and subvarieties of structure and 
considered himself fortunate if he could vaguely surmise the position of 
any but the more common types of structure. An extensive, rapidly in- 


creasing and often controversial literature added to the confusion. While 
the basis of the modern theory of cell autonomy had been laid by Cohn- 
heim, Thiersch, Wilms, and Ribbert, and was uniformly accepted by patholo- 
gists, the parasitic theory was enjoying its highest popularity and occupied 
a dominating place in cancer research. There was little inducement to pursue 
the special etiology of any group of tumors and rather less opportunity. 

Probably the main handicap to progress was the scanty supply of ma- 
terial. Cancer cases found their way uniformly into all the general hos- 
pitals and no clinic in America, and few in Europe, made any effort to 
collect large numbers of cases of any one type. In order to gain a com- 
prehensive review of any group of tumors, one had to travel around to 
many laboratories, and content himself as a rule with a miscellaneous col- 
lection of unclassified cases, generally without clinical data, which left him 
more confused than ever. 

Another handicap was the scarcity of early cases, which seemed to be a 
universal condition, for Ribbert, about 1904, said that no one had ever seen 
the beginnings of mammary cancer. Versé® published his observations on 
12 early gastric cancers discovered at autopsy in 1908. It was not until 
the introduction of radiologic diagnosis that early gastric and many early 
internal cancers began to be available for study. 

The chief difficulty lay in conditions which offered no inducement and 
little opportunity for anyone to devote himself intensively to the study of 
cancer, and there was no center where one could obtain substantial instruc- 
tion in this field. Tumor diagnosis was a mere incident, interesting enough, 
in the routine of the general pathologist, and cancer treatment was an irk- 
some, and mostly gloomy, chapter in the busy life of the general surgeon. 
Hansemann was the outstanding figure in the German clinics, but when, in 
1895, I undertook to take a course of instruction under him, the reception 
was none too cordial, and my notes of the course refer mainly to his 
erroneous view that hypernephroma was of endothelial origin. 

At the beginning of the twentieth century, the final demonstration by 
Jensen and Loeb, of the ready transplantability of certain lower animal 
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tumors, laid the basis for the modern cancer research laboratory. This 
subject occupied the Gratwick Laboratory at Buffalo under Gaylord, and 
the Frankfort Institute under Ehrlich. The Imperial Cancer Research 
Laboratory of London, founded mainly for this purpose under Bashford, 
gave impetus to many potential institutions in Europe and America. The 
first International Cancer Congress, in 1905, was called mainly to discuss 
these problems. The experimental cancer research laboratory was now fully 
under way. 

Soon the problems arising in the therapeutic use of radium and the 
roentgen ray thrust themselves upon the notice of the cancer laboratory 
and added great stimulus and wider scope to the work, and heavily to the 
expenses of organization. The material resources placed at the disposal of 
these laboratories were from the outset rather liberal and for the time 
adequate. 

Most important was the impetus given by the experimental and labora- 
tory activities upon the few cancer hospitals then existing, upon the cancer 
services in general hospitals, and upon the medical profession. A new era 


of great promise was dawning and preparations were rapidly made to take 
advantage of the new opportunities. One notes especially the important 
contributions that began to appear from the London Cancer Hospital, the 
Middlesex Hospital, the Czerny Institute of Heidelberg, the Buffalo Labora- 
tory, and from many less known institutions and clinics in Europe and 


America. The final and most important development was the creation of 
several special cancer hospitals and institutes, combining clinical and labora- 
tory studies, gathering larger numbers of cancer patients in one place, and 
leading to much greater specialization in all departments. Beginning about 
1910 and continuing in spite of the Great War, special cancer institutes and 
hospitals were built in Stockholm, Paris, Milan, Rome, Lisbon, Madrid, 
Buenos Aires, London, Manchester and New York, and reorganization of 
the cancer service was effected in a great many large general hospitals in 
all parts of the world. The fact that this radical change proceeded rapidly, 
often cutting across existing organizations, causing much inconvenience and 
some confusion, and arousing opposition from many quarters, is perhaps the 
best proof of its wisdom and necessity. On the whole, these revolutionary 
innovations which carried endorsement of specialization in the study and 
treatment of cancer were received with remarkable hospitality. Such, in 
brief, is the history of the development of the modern cancer institute and 
laboratory. From experience in one laboratory of this type and visits to 
others, it is possible to compare the character of the service rendered with 
that available 40 years ago. 

To the descript've tumor pathologist, one of the chief advantages of 
the large cancer hospital is the wealth of material. The cases are numerous 
enough to permit the frequent use of the method of diagnosis of obscure 
cases by comparing transitional cases of the same general group. Diagnosis 
by transitional cases is well illustrated by an experience with the group of 


717 





October 1! 


JAMES EWING Annals of Surzery 


intermuscular myxosarcomata. These tumors were long known as “‘fascial 
sarcomas,’ but their histogenesis was obscure. I had been seeing these 
rather rare tumors for many years and had never been satisfied that they 
arose from the fasciae, while their relation to other tumors of the same 
regions was quite undetermined. However, during the past several years, 
encountering a greatly increased number of such growths, it became appar- 
ent from transitional cases, that the so called fascial sarcoma is a form of 
liposarcoma producing mucus instead of fat, and sometimes containing in 
the same tumor areas of fetal liposarcoma and myxosarcoma. This method 
of diagnosis by transitional cases is about the only resource available for 
the identification of many obscure structural types, and it is effective only 
when a large material is available. It is particularly important in the group 
of neurogenic tumors, and the lymphomata, but often proves of decisive 
value in many other groups. 

The great value of abundant material and transitional cases was really 
first brought into prominence by Codman, when, in 1916, he established the 
Registry of Bone Sarcoma. The value of this large collection immediately 
became so obvious that several other registries were soon established and 
there are now at least seven extensive tumor registries located at the Army 
Medical Museum. 

The diagnosis of tumors by aspiration has been practiced for many 
years. It was used by Mixter 25 years ago, and later by Guthrie, especially 
for lymph nodes. The routine use of this method to replace the surgical 
biopsy was first brought into prominence by the work of Martin and Ellis. 
When the method was discussed not long ago before the American Asso- 
ciation for Cancer Research, it was generally rejected. Yet an experience 
of five years with several thousand cases has established the aspiration 
biopsy as an extremely important and very reliable method under the con- 
ditions existing in a large cancer hospital. Its safe use requires instruction 
of the operator, continued experience with the technic, knowledge of the 
sources of error, and experience and patience on the part of the pathologist. 
The technic varies and must be learned for each organ. Under other con- 
ditions the method may not be recommended. Yet the most extensive atlas 
of aspiration tumor material comes from Pavlowsky of the General Sur- 
gical Clinic at Buenos Aires. 

The significance of variations in grade of malignancy of tumors was 
well known in 1895, but estimates of prognosis were based on the general 
features of the cases rather than on strictly histologic signs. It remained 
for Broders to point out the practical value of prognoses based solely on 
careful histologic analysis of tumor structure. He worked with a large 
material. This type of laboratory report is now generally accepted as es- 
sential for the information of the surgeon. However, one still hears many 


objections against the grading of tumors. ‘The same tumor may contain 


several structural types. The great majority of tumors of one kind are 
much alike, and the prognosis depends more on the extent of the disease 
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and the character of the treatment than upon histologic features. It is true 
that when one deals with a small number of cases, he may find that all fall 
within the intermediate grades which carry an average prognosis, but with 
a large material many cases begin to appear in the extreme grades where 
the prognosis is distinctly affected by the potential malignancy as measured 
alone by histologic structure. The grading of tumors has, therefore, be- 
come an established practice with tumor pathologists. Personally, while 


always considering the ordinary signs of malignancy, I prefer to rely, where 


possible, on certain peculiar structural features which have become recog- 
nized as determining prognosis, such as the favorable outlook for mammary 
cancer composed exclusively of clear cells, as mentioned by Delbet, the very 
fatal tendencies of mammary cancer with complete loss of polarity and 
isolation of cells, the good prognosis of lymphosarcoma containing many 
large clear cells, and the remarkable relation between prognosis and fibrillar 
content of ocular melanoma described by Callender and Wilder.’ All these 
and many other specific histologic characters of tumors have been brought 
to light by workers who had access to an extensive material. 

Estimation of the degree of radiosensitivity is another problem which 
belongs to the special cancer laboratory. While the general principles of 
radiosensitivity were early recognized and formulated, increasing experi- 
ence soon showed that the response to radiation is subject to so many 
variable factors that its estimation becomes a broad clinical problem. In 
fact the exceptions observed to theoretic rules and principles are so numer- 
ous and capricious that the tumor pathologist falls back largely upon actual 
experience before venturing to predict what any tumor will do under radia- 
tion. Who would anticipate that a carcinoma of the pharyngeal wall would 
react better than an identical structure on the mucosa of the cheek; that 
while primary thyroid tumors are generally resistant, yet excellent results 
are obtainable with residual masses left after partial excision; that thymus 
tumors disappearing rapidly after treatment persistently recur unless treat- 
ment is long maintained ; that embryonal carcinoma of the testis yields com- 
pletely and permanently, while a slight adenocarcinomatous structure in a 
testis tumor renders that structure resistant? These and scores of other 
peculiarities can be learned only by experience with an extensive material 
over a long period, and it is difficult to see how one can make much progress 
in this field under any other conditions. No doubt principles of radio- 
sensitivity will gradually emerge and bring some order in this difficult and 
essential field of tumor diagnosis. Already we are finding that radical 
changes in the intensity and spacing of dosage and size of portals bring 
unexpected results not heretofore observed, so that the whole approach to 
the problem of radiation therapy is steadily altering. It has now become 
essentially a problem for clinical judgment and the exercise of a genuine 
detective sense. 

There is another type of service which cannot well be rendered except 
in a large clinic and laboratory where special types of cases are concen- 
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trated in one service. A distinguished American pathologist recently made 
a valuable report on the fate of about 300 cases of tumors of the salivary 
glands with complete follow up. This extensive material was carefully 
analyzed from many angles and the following conclusions drawn: 

Recurrence was observed in 23.23 per cent. Endeavors to correlate the 
structure with the clinical behavior totally failed. The data collected did 
not indicate that roentgenotherapy or radium is of any greater value than 
the knife. Convincing figures were given to show the importance of not 
operating until the tumor reaches the size of a lemon. A review of this 
report indicates that the main conclusions drawn were justified. No data 
on the dosage of radiation were given and the use of the expression that the 
patients were “exposed” to the roentgen ray or radium suggests that the 
treatment was mostly of a miscellaneous type, and certainly did not meet 
modern standards. However, when one compares these conclusions with 
those held in large cancer hospitals, such as the Radiumhemmet at Stock- 
holm or the Memorial Hospifal, New York, all the conclusions are con- 
tradicted. These clinics find a notable, although not invariable relation 
between cellular structure and rate of growth, surgical curability, and radio- 
sensitivity. The recurrences are far less than 23.23 per cent, and radiation 
is employed succesfully in certain cases. These clinics operate immediately 
and would not venture to wait until the tumor reaches the size of a lemon. 
How is it possible that such divergent opinions can be reached regarding a 
common type of tumor? The reason appears clearly when it is found that 
the report cited refers to 300 cases coming from go different operators, 
while in the special cancer hospitals the material is under the charge of 
one service or one man. If 300 cases are distributed among go operators 
over a period of 20 years, how long will it take the 90 operators to become 
familiar with the peculiarities of parotid tumors? 

Several years ago Bloodgood circulated among a group of recognized 


general pathologists, a series of cases of borderline lesions of the breast. 
There was a wide difference of opinion regarding the true nature and clin- 
ical significance of these lesions. This situation disclosed the fact that many 
of the pathologists and the clinics they served did not have enough experi- 
ence with such lesions to determine positively their practical significance 
and that statistics regarding the cures of mammary cancer in such clinics 


were of doubtful value. 

Recently Cole submitted eight early lesions of the stomach, which he 
had diagnosed as cancer, to 21 recognized pathologists. The result was sur- 
prising and significant, for opinions were about equally divided as to the 
malignancy of these lesions. The fact that Cole did not always submit all 
the material for examination at the same time added a humorous element 
to the inquiry, but did not alter its significance. It was shown that one or 
two sections were inadequate to form the basis of an opinion in such cases, 
and that several sections of the whole lesion were required. It was also 
emphasized that the recognition of early gastric cancer may be a very dif- 
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ficult undertaking requiring wide experience in general and tumor pathol- 
ogy, and it seems necessary to admit that many general pathologists are 
not familiar with the significance of certain early neoplastic changes in the 
stomach. Here again it was demonstrated that statistics regarding the 
curability of any but the well established and readily recognizable cancers 
of the stomach in American clinics are of doubtful value. From my per- 
sonal knowledge of European clinics, | feel that similar conditions exist 
abroad. 

There is no reason why the highest standards of efficiency in histologic 
diagnosis, combined with complete follow up, should not be developed in 
surgical clinics of general hospitals, provided they have a large material, 
but these conditions seem more readily attainable in a cancer hospital where 
pathologists and clinicians are not absorbed in other subjects. That such 
facilities do not exist in all hospitals is indicated by the experience of Blood- 
good and Cole, and by the Codman Registry of Bone Sarcoma. 

Science Service in a Cancer Hospital——The distinguished director of re- 
search of a great industrial company voices the feeling of science editors 
and directors of industrial research in general, when he expresses his fear 
that cancer research is not well organized, lacks cooperation, and would be 
much improved if under the control of highly competent coordinators. He 
has a “hunch” that local elevations of temperature may be responsible for 
the outbreak of many cancers, and he refers to the probable importance of 
Langmuir’s observations on molecular surface films and surface tension of 
cells in the control of cell growth and malignancy, and he asks where can 
he take these ideas to have them tried out. The answer is that he can 
take them to any well organized cancer institute in this country or abroad, 
secure reference to the literature on these subjects, and get a competent 
opinion as to whether they are worth while pursuing, but rarely will he 
find the elaborate organization or extensive resources required to cover 
every ._phase of such investigations, or anything approaching the facilities 
of the industrial research laboratory. 

Nevertheless, in the laboratory organization of the cancer institute, and 
hospital, one finds departments representing the fundamental sciences, all of 
which are necessary for the proper functioning of the institute. These in- 
clude physics, biophysics, chemistry, biology, physiology, each with its own 
quarters, equipment, budget and staff. 

Physics —The department of physics carries a substantial routine serv- 
ice in installing, repairing and calibrating roentgen ray machines, designing 
and constructing instruments with the aid of a staff of mechanics, filling 
prescriptions for radon, and learning how to avoid the hazards of the work. 
The staff of physicists are in constant demand for consultations with the 
clinical staff regarding the calculation of surface and depth dosage, the 
effects of different filters, the influence of changes in the size of portals, 
and of variations in the spacing of doses, and a great variety of theoretic 


questions on which they are presumed to base opinions on experimental 
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data. Without such control, radiation therapy becomes an inefficient and 
rather dangerous routine practice, and lacks the refinements which modern 
standards demand. The physics department, cooperating with biophysics, 
is largely a research department investigating by experimental methods the 
significance of intensity, voltage, amperage, and wavelength of radium and 
roentgen rays, the effects of secondary radiation in different media, the na- 
ture of secondary effects on patients, the chemical changes produced in 
simple substrates, the chemical and physiologic effects on growth and func- 
tions of plant and animal indicators. Most of our knowledge of radio- 
physiology has emanated from the laboratories of cancer institutes. In the 
educational field the physics department gives lectures and demonstrations 
and some formal courses of instruction for students, physicians and physi- 
cists. It should be the aim of such a department to provide an adequate 
career in physics as a science to those who enter the service, but its first 
responsibility is to furnish esseptial aid to surgeon and radiologist in the 
treatment of patients. 

Chemistry.—It is difficult to know how to organize and keep within 
reasonable limits the chemical department of a cancer hospital. The routine 
clinical services practice medical chemistry on the usual liberal scale of a 
general hospital, and add numerous special requests which occupy the time 
of one or more competent chemists. There is an endless series of small 
chemical investigations which make a strong appeal to the research instinct 
and therefore form the bulk of chemical cancer literature. There are 
chemical sides to nearly every cancer problem, so that chemical apparatus 
is required in all the hospital laboratory divisions. The search for growth 
stimulating and inhibiting substances, cancerigenic agents, metabolic products, 
the elusive cancer diagnostic tests, specific nutrient media, composition of 
tumor tissue, chemotherapy, organotherapy, are some of the many topics 
which occupy the main attention of many modern cancer laboratory staffs. 
These problems seem to make the most effective appeal to those who 
undertake to establish cancer research on limited resources, which as a rule 
were better assigned to the support of good routine service to patients. 
Chemical fields are now so highly specialized that well trained workers in 
many departments are demanded if significant results are to be obtained. 
A review of current chemical cancer literature indicates that much labor 
would be eliminated if chemical problems were under the direction of one 
who is familiar with cancer, but under any circumstances, a strong chemical 
department is a foundation stone of a good cancer service organization. 

Biology—tThe department of biology deals with the experimental pro- 
duction of tumors and with genetics. Each of these fields may be pursued 
in institutions devoted exclusively to research, and generally exhaust the 
resources of such institutions, but I believe that each would receive invalu- 
able support, suggestions and control from the atmosphere of a large cancer 
hospital with the constant flow of problems arising in the cancer patient 
Soluble problems of cancer genesis have usually been suggested by observa- 
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tion on cancer in the human being, and the progress of knowledge of the 
causation of mammary, uterine, gastric, bladder and cutaneous cancer may 
be cited in support of this view. Cancer genetics especially stands to profit 
by closer contact with human cancer. In either field the services of highly 
competent biologists are required. 

Oncologic Physiology—During recent years there has been an increas- 
ing realization of the significance of tumors as aberrant organs exerting a 
definite and often profound influence on the body as a whole, and even in 
some instances resulting from a disturbance of the altruistic relations of 
the organs, especially those with internal secretions. The long established 
physiologic effects of thyroid, ovarian, adrenal and parathyroid tumors 
called attention to the physiologic principle years ago, and the recent dem- 
onstration of the estrogenic action of coal tar derivatives has been a strong 
stimulus to physiologic studies. Endocrinology has been full of pitfalls 
and so the initial enthusiastic assumptions that estrogenic agents are ac- 
tually operative in the origin of certain tumors and that the demonstration 
of such agents in various tumor tissues proved that the tumors were caused 
thereby, have not been confirmed. Estrogenic substances are found in 
onion tips and are widely distributed in nature. Agents giving the reac- 
tions of intermedin are found in several tumor types and in normal muscle. 
The hormones seem to act mainly as contributing factors in the origin of 
tumors, but lack marked direct cancerigenic properties. However, the pur- 
suit of hormones in blood and urine and tumor tissues, and their effects 
on the human body, has opened up a new and fruitful field in cancer serv- 
ice and research which is of great theoretic and practical interest. It now 
seems probable that a satisfactory classification of ovarian tumors may be 
based largely on their physiologic effects. The assay of Prolan is of 
value in the diagnosis and prognosis of testicular tumors. Many ingenious 
efforts have been made with some success to find among lower animals specific 
indicators of the presence of minute quantities of hormones, as thyroxin, 
estrin, intermedin and cortin. Many new clinical problems are arising in 
the analysis of tumors of the organs for specific hormones. Such investiga- 
tions may not be regarded as interesting problems to be chosen at random, 
when a clinic has nothing else to do, but belong to the essential data re- 
quired in the routine study and treatment of the cancer patient. To meet 
this demand a substantial staff of competent workers under the direction of 
an experienced physiologist or pathologist in an organized department of 
physiology is required. 

Education—The conditions provided by a well systematized laboratory 
service in a cancer hospital are very favorable for the instruction of stu- 
dents and staff. There is a widespread feeling that in the university 
medical schools instruction in neoplastic diseases is not well organized and 
; inadequate for the importance of the subject. Cancer is the most curable 

f the major causes of death, and in this field the physician renders some 
{ his most valuable services or makes his most regrettable mistakes. A 
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few lectures on the abstract theories of neoplasia, the microscopic study 
of a small series of sections of epithelioma, carcinoma and sarcoma, a 






review of the symptoms and treatment methods of cancer in the various 





clinical departments where conflicting views are apt to be expressed, leave 
the average student with the impression that malignant tumors are just 
another disease which he may safely undertake to diagnose and treat as he 








would pneumonia, appendicitis, or nephritis. With the concentration of 






material in a cancer hospital, it is possible to give in one month to small 





groups of students 180 hours of demonstration and instruction with intimate 






contact with many patients and covering the main branches of the whole 
subject. Aside from the limited information imparted, probably the main 
value of such a course lies in the point of view gained of the scope of the 
subject of cancer and the manner of approach to its problems. For the 
postgraduate student the opportunities for special instruction and experi- 









ence in a cancer hospital outclass those possible in a general hospital. 





Whether or not one believes in high specialization in cancer service, there 






are few surgical services which may not benefit from the presence of some 





staff member who has passed through such a service in some American or 
European cancer hospital. Finally, the unusual facilities, equipment and 
materials found in the scientific laboratories of a cancer institute might well 








induce the postgraduate faculties of universities to extend their field of 





operations and grant degrees in course to students in physics, chemistry 
and biology, as illustrated in the cancer process. Some progress in this 







direction has already been made. 
Comparing the complex organization now employed in the study and 





treatment of cancer with the conditions existing 40 or 50 years ago, it is 
difficult for those who have lived through both periods and witnessed the 
gradual changes to realize the revolutionary character of the progress made. 








Cancer can now be produced by a score of different methods, it can be 
cured by the skillful application of silent invisible radiant energy, its sur- 
gical treatment is now employed in a discriminating and highly skillful 








manner, the exciting causes of many of its major forms are well known. 
Biologists cultivate malignant cells in test tubes indefinitely; chemists have 
revealed some of the most intimate features of the metabolism of the cancer 
process; geneticists have demonstrated the subtle influence of hereditary 







factors; cancer research has employed the available knowledge of the fun- 





damental sciences; an indifferent public has been aroused to a sense of its 
own responsibilities; and by combining all these agencies the outlook for 
the cancer patient has been greatly improved. These advances probably 
measure up to those witnessed in most other branches of human endeavor, 







and are probably quite as significant for human welfare as some of our 





more obtrusive achievements, as the combustion engine and the radio wave. 
There is no doubt that a necessary foundation has been laid for further 
progress, and possibly, as many believe, for new discoveries of great prac- 
tical importance. 
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This brief review of the scope of organization of the modern cancer 
hospital and institute in this country and abroad should stand as assurance 


to the lay public, to workers in other sciences, to science editors, to directors 


of industrial research and to government officials, that the cancer problem 
probably is being handled about as well as may be in this generation with 
the facilities provided. If society is dissatisfied, then the first step should 
be to enlarge the resources of cancer service and research, and bring them 
more in line with those enjoyed by industrial research. 

During the year 1936 the steel industries of America spent over $10,- 
000,000 in research. This is more than the total capital devoted to cancer 
research in this country. Or they may induce industrial research organiza- 
tions to combine with the science departments of the universities and take 
over the so called problem of cancer which they interpret to be the secret 
of malignant growth, and let them put their own original views to practical 
test. There is plenty of cancer in every community. But no experienced 
oncologist will offer any promise that these or any other expedients avail- 
able to present day science will immediately extend our knowledge of the 
ultimate nature of malignant overgrowth, or our control of disseminated 
cancer. On the contrary, history shows that the progress of the past 50 
years has resulted mainly from the slow painstaking attack by pathologists 
and clinicians, on the problems as presented in the cancer patient, and ex- 
perience indicates that future progress will be along the same tedious paths. 

On the other hand, while a grand marshaling of forces designed to 
quickly reveal the so called secret of cancer may not be encouraged, an 
entirely different attitude may be taken toward an immediate and substan- 
tial increase of the resources available in cancer hospitals and institutes for 
the more comprehensive study of the host of solvable problems presented by 
the cancer patient. This is the type of cancer research that is comparable 
to industrial research, which has proven so productive of results, but the 
capital provided for cancer is absurdly small compared with that for in- 
dustry. If the public will invest adequate capital in this type of cancer 
research directed to solvable practical problems, they can probably be as- 


sured of corresponding returns, but not under the present conditions. 
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ABNORMAL FUNCTION OF THE COMMON BILE DUCT 
RESULTING FROM BENIGN CONDITIONS 
Wattrman Watters, M.D., D.Sc. 

Rocuester, MINN. 


DIVISION OF SURGERY, THE MAYO CLINIC 


ABNORMAL function of the common bile duct is largely a matter of 
infection and obstruction, and, when the condition is benign, the two are 
intimately associated. Generally speaking, infection and obstruction of 
the common bile duct can be directly or indirectly related to inflammation 
which takes origin in the gallbladder. 

Stones in the Common Duct.—The most frequent cause of obstruction 
of the common duct is a biliafy calculus which has been formed in the 
gallbladder and has been extruded from it into the common bile duct. Most 
such stones are faceted but occasionally a single ovoid stone, sometimes of 
the cholesterol type which is formed in the gallbladder, will be found to 
be the cause of obstruction of the common duct. Above such obstructing 
stones, not infrequently mushy, muddy, sandy material will be found in 
both common and hepatic ducts. This material is composed of cholesterol 
and bile pigment and is quite characteristic of the type of stones of the 
common duct which form secondarily. 

That the clinical picture of biliary colic, followed by jaundice, is indica- 
tive of obstruction of the biliary tract, probably the result of a stone in 
the common duct, is well recognized. In 10 per cent of cases, however, 
in which the lesion is benign, the biliary obstruction is not the result of a 
stone in the common duct but is owing to inflammatory obstruction of the 
pancreas and extension of the inflammatory process into the liver, the pro- 
cess having its origin in the original inflammatory lesion of the gallbladder. 
On the other hand, a stone or stones may be present in the common bile 
duct without producing evidence of biliary obstruction; in such a case 
of diseased gallbladder it may be removed without exploration of the com- 
mon bile duct and evidence of the presence of the calculi may appear 
later. The frequency with which stones are present in the common duct 
is emphasized by the fact that in the 812 operations performed at The Mayo 
Clinic, in 1936, for benign lesions of gallbladder and common duct, stones 
were found in the common duct or hepatic duct in 109. Repeated attacks 
of colic direct attention to the common bile duct but not infrequently, be- 
cause of the absence of a history of jaundice or of chills and fever, the 
probability is not taken into consideration that a stone in the common bile 
duct can be overlooked. I believe that the possibility of stones in th 
common bile duct being overlooked could be reduced to an absolute mini 
mum if a portion of the common duct was always exposed as part of tl 
operation of cholecystectomy. Not only would this give an accurate vie) 
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of a portion of the duct, so that the surgeon could determine its size and 
whether or not there was infection in its wall, but in addition it would 
prevent the possibility of injuring the duct during the performance of 
cholecystectomy. 

One surgeon® said that he opened the common duct for exploration only 
when he could feel stones. In my experience, adhering to this plan would 
have meant that small stones in the hepatic ducts or in the ampulla would 
have been overlooked in approximately 30 to 50 per cent of the cases upon 
which I have operated. Enlargement of the common duct, associated with 
any evidence of obstruction, is almost an infallible indication that obstruc- 
tion is actually present. The obstructing agent will not always be a stone, 
but when the duct is enlarged it always should be opened and the interior 
of it, as well as that of the hepatic duct, should be diligently searched for 
stones. It has been the custom at The Mayo Clinic for 35 years, when the 








Fic. 1.—Scoops for exploring mance” a ducts for stones and dilating the 
duct has been opened for exploration, to pass exploring scoops through the 
lower end of the duct into the duodenum to dilate the sphincter. A scoop 
4 or 5 Mm. in diameter is first used and larger scoops are then passed 
until one 8 Mm. in diameter has been used. The scoops which are repre- 
sented in Fig. 1 have the distinct advantage not only of serving as sound- 
like dilators of the sphincter, but in addition they allow any small stones 
to be engaged in the hollow of the scoop, thus permitting their removal. 
Dilatation of the sphincter accomplishes two purposes: First, it allows pas- 
sage through it of hepatic duct stones which might have escaped the explor- 
ing scoop; second, by dilatation, the development of postoperative spasm 
of the sphincter probably is reduced considerably. That spasm of the sphinc- 
ter of Oddi is a definite factor in the causation of biliary colic cannot be 

denied, and a more detailed discussion of this will be considered later. 
Choledochography or Cholangiography and the Forced Passage of Re- 
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tained Common Duct Stones——The use of choledochography or cholangiog 
raphy; namely, roentgenographic examination of the outline of the common 


bile duct after injection of a substance that is opaque to roentgen rays 
(brominol, lipoiodine) both at the time of operation and subsequent to 
it, as has been suggested by Overholt, Mirizzi, by Thiessen and me, and 
by Best and Hicken, and Hicken, Best and Hunt, has given valuable infor- 


mation not only regarding the size of the common bile duct but also regard- 
ing its emptying time and the presence of persisting obstruction. 

In a case in which I recently operated, the patient was obese and had 
undergone an operation on the biliary tract elsewhere. I removed a large 
stone from the ampulla. At that time it was impossible to explore the 
intrahepatic duct because a large, anomalously placed hepatic duct covered 
most of the common duct. Although dilation of the sphincter of Oddi was 
carried out by means of exploring scoops, two weeks subsequent to opera- 
tion, when the T tube was closed, attacks of biliary colic again occurred. 
A choledochogram revealed a circumscribed filling defect apparently caused 
by a stone, in the lower end of the common bile duct (Fig. 2A). Repeat- 
edly, closure of the T tube was followed by attacks of biliary colic. Using 
the method of instillation of ether into the common bile duct as suggested 
by Pribram, and diluting the ether with alcohol as suggested by Osterberg, 
the stone was fragmented (Fig. 2B). Then, by closing the T tube after 
the mixture of alcohol and ether had been introduced, sufficient pressure 
was produced within the common bile duct so that the fragments of stone 
were forced through a relaxed sphincter of Oddi; this relaxation had been 
accomplished by having the patient inhale an ampule of amyl nitrite. A 
choledochogram then disclosed that the gallbladder was free of defects and 
that its contents were emptying normally into the duodenum (Fig. 2C). 

This method of clearing the common bile duct of stones is worthy of 
emphasis. It places distinct importance on the use of choledochography 
as a method of interpreting the physiologic function of the common bile 
duct subsequent to operations on it. 

Spasm or Inflammation of the Sphincter of Oddi.—A great deal of 
excellent work has been done on the anatomy of the sphincter of Oddi. In 
a recent review of the subject, Boyden has given a detailed account of the 
contributions in this field. He attributed to Vesalius the first description 
of the sphincteric mechanism at the lower end of the common bile duct, 
and he credited Oddi, Hendrickson, Nuboer and Westphal with descriptions 
relative to the anatomy and physiology of the structure. 

McGowan and Butsch,*-® Fellows in Surgery in The Mayo Founda- 
tion, studied, with me, a group of patients who had been operated upon 
because of biliary colic. The common bile duct of each patient had been 
opened and explored; in some cases stones had been found and in some 
cases they had not. A T tube had been inserted in each case. In some 
cases attacks of colic continued after operation. The presence of the T tube 
allowed McGowan and Butsch to determine in these cases whether tlic 
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Fic. 2.—(A)_ Choledochogram 
showing filling defect in the lower 
end of the common bile duct. (B) 


Choledochogram showing apparent 
fragmentation of the stone in the 
lower end of the common bile duct. 
(C) Choledochogram showing com- 
mon bile duct free of defects and 
emptying normally. 
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intraductal pressures remained within the normal range of 0 to 30 Mn 
of water or whether they had increased. The investigators could be rea 
sonably sure that stones were no longer present, but they found, simu 
taneous with attacks of colic, pressures within the common bile duct of 
as much as I10 or even 160 Mm. of water (Chart 1, above). Administra 
tion of morphine, 1/6 gr. (0.01 Gm.), aggravated the pain and increased 
the intraductal pressure. The same was true, but to a less marked degree, 
when codeine, dilaudid or pantopon was administered. Inhalation of amy! 
nitrite and the placing of 1/100 gr. (0.0006 Gm.) of nitroglycerin under 
the tongue relieved the pain and reduced the pressure within the common 
bile duct ; it was assumed, therefore, that these two drugs, amyl nitrite and 
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Cuart 1.—(Above) Showing increase in intraductal pressure during an attack of pain. (Below) 
Precipitation of biliary colic with increase in intraductal pressure by the administration of morphine 


nitroglycerin, had relaxed the sphincteric mechanism at the lower end of 


the common bile duct. These observers also found that in somé cases in 
which stones had not been found in the common bile duct, an attack of 
biliary colic, with increased intraductal pressure, could be precipitated by 
administration of morphine (Chart 1, below), codeine, pantopon or dilaudid ; 
and after the precipitation of such attacks their relief, as well as a decrease 
in intraductal pressure, likewise could be obtained by using the antispasmodic 
substances, amyl nitrite and nitroglycerin. When a substance opaque to 
roentgen rays (lipoiodine) was injected into the bile ducts and roentgen: 
grams were made, it was noted that, with the attack of pain, spasm at tli 
lower end of the common bile duct occurred and the opaque substance fill 

the intrahepatic ducts. With the administration of amyl nitrite or nit 

glycerin, the spasm of the lower end of the duct ceased, the intrahepat 
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and common bile ducts emptied of the opaque substance, intraductal pres- 
sure decreased, and the patient was relieved of pain. 

This work is of outstanding importance, too, because, among other 
things, it emphasizes the fact that abnormal function of the sphincteric 
mechanism of the lower end of the common bile duct is intimately asso- 
ciated with pain which occurs with some lesions of the biliary tract. It 
should not be assumed in any case that spasm of the sphincter of Oddi alone 
is the cause of postoperative biliary colic, for in several cases studied stones 
have been removed from the common bile duct and in others pancreatitis 
has been demonstrated at subsequent operation. There is no question in 
my mind but that most patients who continue to have biliary colic subse- 
quent to operation usually have either a stone or stones in the common or 
hepatic ducts, or pancreatitis, as factors in production of the pain. It should 
not be assumed that spasm of the sphincter exists independently until the 
common duct has been opened and thoroughly explored for stones. How- 
ever, if the usual precipitating factors are absent, and if it is proved by 
postoperative studies of intraductal pressure and by roentgenographic stud- 
ies, that intraductal pressure is abnormally high, that the ducts do not 
empty and that opaque substances fill the ducts in a retrograde direction, then 
local abnormality of the sphincter of Oddi should be considered. 

Infection—The problem of infection associated with abnormal function 
of the common bile duct deserves emphasis and elaboration. That acute 
inflammation of the gallbladder can produce mild jaundice without there 
being a stone in the common bile duct is well recognized. This jaundice 
is largely the result of extension of the inflammation, not only through the 
lymphatic channels but also through the walls of the biliary tract, into the 
liver and into the pancreas. With edema of the pancreas, sufficient obstruc- 
tion of the common bile duct occurs to bring about stasis in the common 
bile duct and, with this stasis, and with the infection present in the gall- 
bladder, the contents of the common bile duct become infected. In cases 
of acute, subacute and chronic inflammation of the biliary passages, in which 
the common bile duct was opened for exploration, the presence of gram- 
negative bacilli, sometimes associated with Streptococci and Staphylococci, 
has been a frequent finding in my experience. Relief of the biliary obstruc- 
tion in these cases has been followed by subsidence of infection and disap- 
pearance or alleviation of the evidence of disease of the biliary tract. The 
obstruction has been relieved either by cholecystostomy and removal of the 
obstructing stone in the cystic duct, or better still, by cholecystectomy if 
acute or subacute infection of the gallbladder is present; relief also has 
been effected by removal of stones from the common bile duct or, if stones 
were not present, by drainage of the common bile duct. In these cases, 
likewise, choledochographic study of the contour of the duct and of its 
emptying time, subsequent to operation, has been of the greatest value. 

On several occasions, when clinical trial at closure of the T tube indi- 
cated that the common bile duct was emptying normally, it has been found 
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on choledochography that the duct remained enlarged and maintained its 
tendency to retain infected bile. I think it has been in this group that, 
prior to routine choledochography, symptoms have recurred because of too 
early removal of the T tube. For the last two and one-half years I have 
held to the belief that the T tube should not be removed from a dilated, 
partially obstructed common bile duct until its contour has returned to nor- 
mal and until it empties in a normal fashion; that is, in ten minutes. In 
one case dilatation of the duct persisted for more than three months (Fig. 
3A). In this case closure of the T tube, too, was followed by pain. The 
T tube was allowed to remain in place for an additional three months, when 
choledochography disclosed that the common bile duct was of normal size 
and was emptying normally (Fig. 3B). Then closure of the T tube was 
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Fic. 3.—(A) Choledochogram showing persisting dilatation of the common bile duct three months 
after transduodenal removal of common duct stone. (B) Choledochogram showing that same duct is 
normal in size at end of six months of drainage. 
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not followed by pain. Subsequent to removal of the T tube, the patient 
has been well. In several cases in which biliary colic appeared subsequent 
to cholecystectomy, the common bile duct was found to be enlarged, and 
when it was opened and explored it was found not to contain stones, but 
thickening of the head of the pancreas was demonstrable by palpation. The 
persisting narrowing of, and stasis in, the common bile duct had been demon- 
strable for several weeks subsequent to operation (Fig. 4A and B), and 
in a few of these cases reflux of the injected substances into the pancreatic 
duct was demonstrable (Fig. 5). What part this reflux played in the per- 
sistent pancreatitis is, of course, difficult to determine. 

Stricture of the Common Bile Duct.—Only the briefest reference can 
be made at this time to some of the important pathologic and physiologic 
changes demonstrable in cases in which obstruction and infection are asso- 
ciated with stricture of the common bile duct. 

Evidence has been presented which would indicate that an obliterative 
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Choledochogram showing dilatation of the common bile duct, with 


the lower portion from persisting pancreatitis. (B) Choledochogram 
minutes. 
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Fic. 5.—Choledochogram showing dilatation of ducts with re- 
flux of opaque media up pancreatic duct. Patient had been 
operated upon for biliary colic. Pancreatitis was found; there 
was no stone in the common duct. 
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infection which occurs spontaneously may produce stricture of the common 
bile duct. Fortunately such cases are rare. Most strictures of the com- 
mon bile duct are traumatic and more or less localized, and fortunately there 
is usually sufficient normal duct above the stricture that anastomosis can 
be made between it (above the stricture) and an opening made in the duo- 
denum. In such cases the results of the operation are dependent on three 
factors: First of all, that infection in the wall of the duct above the stric- 
ture, and within the liver, is not so severe that it cannot subside when the 
obstruction has been relieved by the anastomosis; second, that sufficient 
duct be present to allow accurate anastomosis between it and an opening 
made in the duodenum; and third, that so much damage has not taken place 
to the hepatic parenchyma, as a result of obstruction and infection from 
the stricture, that it cannot return to reasonably normal function after 
relief of the biliary obstruction. The capacity of the liver to return to 
reasonably normal function when an accurate anastomosis can be carried 
out is astounding. I think the points that are well worth emphasizing, there- 
fore, are that if there is sufficient normal duct above the stricture that 
accurate anastomosis can be made between it and an opening in the duo- 
denum, and if the liver is in good condition and is without too much infec- 
tion, the chances of a persisting excellent result from the operation are 
very good. Forty-eight per cent of a group of 29 patients who had stric- 
ture of the common bile duct, upon whom I had operated, between 1924 
and 1933, were living and in good condition when studied in 1936. When 
the additional 22 patients operated upon, between 1933 and 1936, were in- 
cluded, making a total of 51 cases, approximately 57 per cent of the entire 
group were living and well.1° 14 Experience has shown that choledochoduo- 
denostomy or hepaticoduodenostomy has been the preferable procedure for 
stricture of the bile ducts, and the best results have been obtained in those 
cases in which operation was performed early in the course of the biliary 
obstruction and in which the liver had been injured very little by either 
cirrhosis or infection. 


SUMMARY 


Abnormal function of the common bile duct is largely a matter of in- 
fection and obstruction associated with biliary calculi and other benign ob- 
structive lesions of the biliary tract, such as pancreatitis and cholangeitis, 
stricture of the common bile duct and abnormal function of the sphincter 
of Oddi. 

The high incidence of stone of the common duct associated with chole- 
lithiasis leads one to assume that, in many cases, stones of the common duct 
are being overlooked. This possibility could be reduced to a minimum if 
all dilated common bile ducts were opened and explored for stones even 
though stones could not be palpated through the walls of the ducts. 

Introduction of a T tube into the common bile duct for drainage fol- 
lowing exploration has allowed study of.the size and rapidity of emptying 
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of the common bile duct (choledochography, cholangiography). Such ro- 
entgenologic studies reveal the presence of persisting obstruction and indi- 
cate their cause, such as inflammatory thickening in the head of the pan- 
creas, abnormal function of the sphincter of Oddi and overlooked stone in 
the common duct. In a recent case, in which a stone persisted in the 
common duct, fragmentation of the stone and forcible expulsion of it into 
the duodenum occurred after introduction of ether and alcohol into the 
common duct after the sphincter of Oddi had been caused to relax by 
administration of amyl nitrite. 

Studies indicated that pressure of as much as 160 Mm. of water oc- 
curred within the common bile duct during an attack of biliary colic. In 
some cases such an attack can be precipitated by administration of morphine 
1/6 gr. (0.01 Gm.). During the attacks of pain the use of an antispas- 
modic substance, nitroglycerin or amyl nitrite, has relaxed the sphincteric 
mechanism at the lower end of the common bile duct, reduced the intraductal 
pressure and relieved pain. 

Abnormal function of the sphincter of Oddi usually occurs secondarily 
to retention of stones in the common bile duct and pancreatitis but in a 
few cases it may occur independently. Acute and subacute inflammatory 
changes in the gallbladder progress through the walls of the common bile 
duct and through the lymphatic channels into the pancreas and liver, pro- 
ducing jaundice without stones of the common duct in approximately 10 
per cent of cases. Removal of the infected gallbladder and drainage of the 
common bile duct not only have removed the source of infection in the 
gallbladder but infections in the pancreas and liver have subsided second- 
arily. 

Cholodochography, in these cases, has been of the greatest assistance 
in determining the propitious time to remove the T tube from the common 
bile duct. On several occasions in which it was thought that drainage had 
been of sufficient duration, choledochograms gave evidence of persisting 
enlargement of the common bile duct, with delay in its emptying. Reflux 
of the opaque substance into the pancreatic duct has been demonstrated. 
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CONGENITAL ATRESIA OF THE BILE DUCTS 
EDWARD J. Donovan, M.D. 
New York, N. Y. 
CONGENITAL atresia of the bile ducts is a rare condition, but we have 
had 16 cases at the Babies Hospital during the past ten years. Although 
this is a small group when compared with 21,000 admissions during the 


same period, these cases have occurred frequently enough to justify report- 


ing them. I have two other cases which were operated upon at St. Luke’s 
Hospital to add to this group. 

The exact etiology of this condition is unknown, and while many theories 
have been advanced to explain its cause, the most plausible one apparently 
is that the obliteration of the bile ducts is due to a failure of the ducts 
to canalize during development, and the accompanying cirrhosis of the liver 
is secondary, resulting from the obstruction to the outflow of bile. This 
theory easily explains the findings in many cases. 

The embryologic development of the liver and bile duct system is so 
complex that one wonders why more developmental errors do not occur. 
The liver, which is the first gland of the digestive tract to appear, is first 
seen in embryos of 3 Mm. as a longitudinal evagination from the entoderm 
of the ventral surface of the gut in the duodenal area. The cephalic por- 
tion of the evagination is solid. It is destined to become the liver proper, 
and is called the pars hepatica. The caudal portion of the original evagi- 
nation, called the pars cystica, is hollow, its cavity being continuous with 
the lumen of the gut, and is the part from which the gallbladder and extra- 
hepatic ducts are to arise. Beginning at both ends, the evagination con- 
stricts itself from the gut so that in an 8 Mm. embryo, its only connec- 
tion with the intestine is a narrow cord of cells, the anlage of the common 
duct. 

The pars hepatica grows very rapidly and remains attached to the com- 
mon duct by a short cord of cells which will later become the hepatic duct. 
The pars cystica, which also increases in size rather rapidly, is connected 
with the common duct by a short cord of cells, later to become the cystic 
duct. The pars cystica grows into the ventral mesentery and thus becomes 
surrounded by mesodermal tissue; its proximal portion continues to elon- 
gate and form the cystic duct; the distal portion becomes larger and more 
dilated and forms the gallbladder. The pars hepatica also grows into the 
ventral mesentery and becomes surrounded by mesodermal tissue which gives 
rise to the capsule of Glisson. Most authors believe that the extrahepatic 
ducts during development lose their lumens through epithelial prolifera- 
tion to become solid cords, later becoming recanalized. 

The pathologic changes presented in these cases are quite variable, de- 
pending to a large extent upon the age of the patient, since the process is 
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rapidly progressive. Any portion of the bile duct system may be wanting. 
The gallbladder may be present, often small and colorless, or it may be 
completely absent, as it was in two of our cases. The obliteration of the ducts 
may be found anywhere, but it is often in the region of the common duct. The 
liver is usually dark green in color, very much enlarged, hard and irregular. 
On microscopic section, there is, in various degrees, replacement of normal 
liver structures by fibrous tissue. 

The clinical picture in congenital atresia of the bile ducts runs quite 
true to form. Jaundice may be present at birth, but more often the baby 
appears quite normal, becoming jaundiced two or three days later. At 
first, the stools, while they may be colored, give a negative test for bile, 
but they soon become clay colored or white. The jaundice increases rapidly 
so that at the age of three or four months, these patients have a grayish- 
green color. Bile is present in the urine in large quantities, and, if the 
atresia is complete, the liver increases rapidly in size and soon becomes 
nodular. In most cases, the spleen is also enlarged. The blood shows an 
increased bile index and a positive immediate direct van den Bergh reac- 
tion. The clinical picture is usually one of progressive decline, with in- 
creasing jaundice, constantly enlarging liver and spleen, followed by death 
at about the age of six months. A few cases have been reported where 
these children with complete atresia have lived to be 15 months of age. 

The prognosis for complete atresia is invariably fatal. One of the 
patients of this series was 14 months old at death. When the obliteration 
is incomplete, surgery offers great hope. Unfortunately, the obliteration 
was so complete in most of our cases that nothing could be done for them, 
and in most instances, autopsy confirmed the operative findings. Ladd'* 
has been more fortunate in his series, having found eight of 11 cases amena- 
ble to surgery. Only one of our 18 cases was helped by surgery. Two 
cases thought to be hopeless at operation are alive and well two and one- 
half and three years after operation. I am completely at a loss to know 
how to explain these two cases. Both patients had all of the requisites 
for such a diagnosis. At operation the ducts were well exposed and ex- 
amined carefully. They appeared only as fibrous cords and had every indi- 
cation of being undeveloped. Obviously we were mistaken in our diagnosis, 
as neither child has had symptoms of atresia since the jaundice disappeared 
after operation. 

In making the diagnosis of congenital atresia of the bile ducts, it is 
necessary to eliminate: (1) Icterus neonatorum, which usually disappears 
before the patient is two weeks old, (2) syphilitic hepatitis, which may be 
excluded by serology of the patient and his parents in the absence of other 
stigmata of syphilis; (3) congenital hemolytic icterus, which is rarely found 
in such young children, may be excluded by a normal fragility of the red 
cells; (4) jaundice of sepsis, which may be ruled out by the absence of 
fever, and by negative blood culture and the absence of other signs of 


sepsis; (5) jaundice due to pressure on the common or hepatic ducts by 
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enlarged lymph nodes. We have had one case who had a typical history 
of atresia of the bile ducts who was successfully operated upon for obstruc- 
tion of the common duct. Autopsy four months later showed the common 
duct obstruction to be due to tuberculosis of the hepatic lymph nodes. 

The aim of surgery in these cases is to deliver the bile into the intesti- 
nal tract, and any operation which may accomplish this is worth while. 
Cholecystgastrostomy and cholecystoduodenostomy are excellent procedures 
if there is enough of the duct system present to effect such an anastomosis. 
[f not, drainage to the outside may be established, creating an external biliary 


fistula which may later be implanted into the stomach or duodenum. Saline 


should be injected into the ducts at operation in the hope that the obstruc- 
tion may be due to a mucous plug which may be forced out. Obviously all 


of these cases deserve an exploratory celiotomy, hoping that there is enough 
of the duct system present to do some of the above procedures. 


ABBREVIATED REPORTS OF 18 CASES 
Case 1.—M. R., a female, age three months, was admitted to St. Luke’s Hospital 
with a history of increasing jaundice, clay colored stools and dark colored urine since 
She had vomited many times since birth but there had never been 


the age of two weeks. 
The family 


any bile in the vomitus. Plaster encasement of both feet for talipes varus. 
history was negative. Well developed, well nourished but deeply jaundiced. Liver was 
palpable 4 cm. below the costal margin and the spleen was palpable. Blood count normal, 
urine was bile positive, stools bile negative. Bile index 83; blood calcium 11.4, blood 
phosphorus 7. Van den Bergh immediate direct positive. At operation the liver was 
enlarged, dark green in color but smooth. The gallbladder was very large and filled with 
bile. The cystic duct was distended and entered the common hepatic duct directly. The 
common duct was absent. Cholecystgastrostomy was effected by suture just proximal to 
Convalescence was uneventful and the first stool (48 hours after operation) 
The bile index one week after operation had dropped to 20, and 
This patient has been followed for four and one-half 

Another child born to these parents two years ago 


the pylorus. 
was positive for bile. 
the jaundice disappeared rapidly. 
years and is normal in every way. 
showed no abnormalities. 

Case 2.—J. G., a white female, age three weeks, was admitted to St. Luke’s Hospital 
with a history of rapidly increasing jaundice, dark colored urine and clay colored stools 
Two children of this family had died of jaundice at the 


since the first day after birth. 
The family history was negative 


ages of three months and three weeks respectively. 
otherwise. Bile index was 50, van den Bergh immediate, direct was positive, urine was 
bile positive, stools bile negative, fragility of the red cells was normal, Wassermann on 
patient and parents negative. The patient was observed for 16 days and seemed to be 
getting worse rapidly. She was transfused three times. At operation the liver was large, 
The gallbladder was small and colorless, the common and 


dark green and smooth. 
The abdomen was closed because the condition 


hepatic ducts looked like fibrous cords. 
did not seem to be amenable to surgery. 
discharged from the hospital two weeks later; all stools in the convalescent period were 
Shortly after being discharged from the 


The convalescence was uneventful and she was 


bile negative and the jaundice was not better. 
hospital she began to gain in weight, the jaundice gradually disappeared and the stools 
at the same time became colored. She has been followed for three years and has remained 
entirely free from symptoms. This patient had everything necessary to make a diagnosis 
of congenital atresia of the bile ducts and at operation our suspicions seemed to be con- 
firmed. The obstruction in this case must have been due to a mucous plug or a temporary 


failure of the ducts to open in the region of the portal fissure. It is possible that this was 
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a case of icterus gravis which recovered, since there is a family history of two deaths in 
children, both of whom were jaundiced. 

Case 3.—H. C., a white male child, was admitted to the Babies Hospital with a 
history of increasing jaundice, dark colored urine and clay colored stools since birth. 
Poorly nourished deeply jaundiced infant of two months of age; urine bile positive, stools 
bile negative, van den Bergh immediate, direct positive. Operation showed a small gall- 
bladder which was colorless and empty. The extrahepatic ducts seemed to be completely 
undeveloped. The liver was large dark green in color and smooth. The patient died 
16 days after operation. No autopsy. 

Case 4.—E. R., a white female child, age two months, was admitted to The Babies 
Hospital with a history of increasing jaundice since birth. Liver and spleen were easily 
palpable, R.B.C. 3,000,000, Hb. 75 per cent, coagulation and bleeding time normal, icterus 
index 93.7, van den Bergh immediate, direct positive. Urine positive for bile, stools bile 
negative. Operation revealed completely undeveloped gallbladder and extrahepatic ducts 
with the liver large, firm and dark green in color. Died eight days after operation. 
No autopsy. 

Case 5.—C. A., a white male, age four weeks, with a history of jaundice, dark 
colored urine and clay colored stools since birth. Well nourished, well developed and 
deeply jaundiced. Liver and spleen easily palpable, prominent superficial veins on the 
abdomen. Urine was bile positive, stools bile negative, icterus index 82.5, van den Bergh 
immediate, direct positive. Developed bronchopneumonia three days after admission and 
the blood culture was positive for hemolytic Streptococcus. One week later the patient 
was taken home against advice. We have been unable to obtain further information 
about him. This patient had everything necessary to make a diagnosis of congenital 
atresia of the bile ducts, but in addition had Streptococcus sepsis with bronchopneumonia. 
It is possible that this was a case of jaundice due to sepsis, but I doubt it as the sepsis 
seemed to be a terminal affair. 

Case 6.—L. P., a white male, age four months, was admitted to The Babies Hospital, 
having had jaundice since birth. The urine had always been dark and the stools always 
light in color. The liver and spleen were easily palpable. Van den Bergh immediate, 
direct positive, urine bile positive, stools bile positive, icterus index 41.6, Kahn negative. 
This case was thought to have a partial atresia of the bile ducts and to offer a good 
chance of being helped by surgery. He developed a high fever, had blood and mucus in 
the stools and was taken home against advice, without operation. 

Case 7.—E. E., a white female, age two months, was admitted to the Babies Hospital 
with a history of jaundice since birth. Liver and spleen were enlarged, urine bile positive, 
stools bile negative, icterus index 155, van den Bergh immediate, direct positive. Opera- 
tion disclosed a gallbladder which was very small and colorless with the extrahepatic 
ducts appearing as fibrous cords. The liver was quite large, dark green in color with 
an irregular surface. This condition was not amenable to surgery. The postoperative 
course was one of progressive decline, increasing jaundice, loss of weight, emaciation, and 
death 37 days later. The autopsy showed the liver to be dark green in color and very 
firm with an irregular surface. On section it gritted under the knife and showed an 
increase in connective tissue about the portal spaces. The gallbladder measured only 
2 cm. in length and contained only 0.5 cc. of thin colorless fluid. Leading from the gall- 
bladder was a narrow duct which could be traced for only 2.5 cm., and ended blindly 
without communication with the intestine or other duct. The hepatic ducts were com- 
pletely obliterated and the common duct was not present (Fig. 1). 

Case 8.—M. C. Second admission of a white female, age five months, deeply 
jaundiced since birth. Admitted three months previously, at which time the bile index 
was 150, van den Bergh immediate, direct was positive, urine was bile positive, stools 
were bile negative. Taken home against advice. She is now deeply jaundiced, poorly 
nourished, and has a large liver and a large spleen. At operation the gallbladder was 
small and colorless, the extrahepatic ducts were completely undeveloped. There was 
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nothing that could be done toward correcting the condition. She developed 2 respiratory 
The abdominal incision broke open 


infection after operation and coughed a great deal. 
six days after operation and had to be resutured under anesthesia. The patient died 


15 hours later. No autopsy. 

Case 9.—F. L., a white male, age seven weeks, admitted to the Babies Hospital with 
a history of jaundice since the fourth day of life. The jaundice had increased rapidly, 
the urine had always been dark colored and the stools clay colored. Poorly developed 
premature infant with a very large liver and a large spleen. He also had an undescended 
left testicle and an hypospadias. The urine was positive for bile, the stools were bile 
negative, van den Bergh immediate, direct was positive. In spite of transfusions, infusions, 
etc., the course was progressively down hill and he died 13 days after admission. This 
child’s condition never was such that operation could be considered. No autopsy. 


Photograph of liver showing rudimentary gallbladder, cystic duct ending blindly, common 
duct absent. 

Case 10.—H. F., a white male, age eight weeks, was admitted to the Babies Hospital 
with a history of jaundice, clay colored stools and dark urine since birth. He had the 
characteristic findings of Mongolian idiocy. Blood count, Kahn and tuberculin were 
negative. Urine positive for bile, stools were bile negative, fragility of the red cells was 
normal, van den Bergh immediate, direct was positive. He also had a congenital mal- 
formation of the heart. He was taken home against advice. 

Case 11.—J. C., a white female, age six weeks, was admitted to the Babies Hospital 
with a history of jaundice, clay colored stools and dark urine since the age of one week. 
Deeply jaundiced, poorly nourished, with a large liver and a palpable spleen. Urine bile 
positive, stools negative for bile, Kahn and tuberculin negative, van den Bergh immediate, 
direct positive. At operation the gallbladder was absent and the bile ducts completely 
undeveloped. She died at home six months later. 

Case 12.—G. D., a white female, age seven months, was admitted to the Babies 
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Hospital with a history of jaundice, clay colored stools and dark colored urine since birth. 
Deeply jaundiced with a large liver and a large spleen. Van den Bergh immediate, direct 
positive, urine positive for bile, stools bile negative. Four days after admission she 
developed acute otitis media followed by a fulminating pneumonia and death two days 
later. Blood culture positive for hemolytic Staphylococcus albus. This case had all of 
the requirements to make a diagnosis of congenital atresia of the bile ducts, but died of a 
terminal sepsis without operation. No autopsy. 

Case 13.—H. C., a white female, age four and one-half months, was admitted to the 
Babies Hospital with a history of jaundice, clay colored stools and dark colored urine 
since the age of three days. Deeply jaundiced, with a large liver and a large spleen and 
signs of fluid in the peritoneal cavity. Blood count, fragility of the red cells, Kahn and 
tuberculin were negative. While being prepared for operation she developed otitis media, 
the abdomen became distended and a peritoneal puncture revealed Streptococcus hemo- 
lyticus. Blood culture positive for Streptococcus hemolyticus. Patient died eight days 
after admission. Autopsy showed complete obliteration of the cystic, common and 
hepatic ducts, undeveloped gallbladder, biliary cirrhosis of the liver, splenomegaly, con- 
genital malformation of the heart and fibrinopurulent peritonitis. 

Case 14.—L. G., a white male child, age 27 days, with a history of jaundice, clay 
colored stools and dark colored urine since birth. Abdomen had always been large. 
Was circumcised at the age of eight days and bled for three days. He was deeply 
jaundiced, with a large liver and a large spleen. Blood count, Kahn, tuberculin, fragility 
of the red cells were normal, van den Bergh immediate, direct was positive, gastric 
lavage on five different days revealed no bile. Urine positive for bile, stools bile negative. 
Operation showed about 150 cc. of bile stained fluid in the peritoneal cavity. The liver 
was enormous, hard and dark green in color, the gallbladder and bile ducts were un- 
developed. The condition was not amenable to surgery. The postoperative course was 
progressively down hill and the patient died three weeks after operation. Autopsy 
revealed an undeveloped gallbladder with an anomalous insertion of the cystic duct into 
the right hepatic duct. There was complete obliteration of the common duct, biliary 
cirrhosis of the liver, splenomegaly, patent foramen ovale and ductus arteriosus. 

Case 15.—A. D., a white male, age two months, was admitted to the Babies Hospital 
with a history of jaundice, clay colored stools and dark urine since birth. Emaciated, 
deeply jaundiced child with a large liver and a large spleen. Blood count, Kahn and 
tuberculin negative. Stools were negative for bile, urine positive, van den Bergh imme- 
diate, direct positive. He developed acute otitis media and an upper respiratory infection 
and was operated upon when these infections had completely subsided. The ! «er was 
very large and cirrhotic, the gallbladder was absent and the extrahepatic ducts co: pletely 
undeveloped. The postoperative course in the hospital was uneventful and he cied at 
home one month after discharge. 

Case 16.—K. L., a Negro male, age three months, was admitted to the Babies 
Hospital with a history of jaundice since birth. Mother had been treated for lues when 
she was four months pregnant. Three other children alive and well. Blood count, Kahn, 
tuberculin negative. Urine bile positive, stools bile negative, van den Bergh immediate, 
direct positive. Gastro-intestinal roentgenologic examination showed the stomach to be 
on the right side. At operation the liver was large, dark green in color and situated on 
the left side. The stomach was on the right side, the colon completely on the left side, 
the gallbladder was small and colorless and the extrahepatic ducts completely undeveloped. 
He was discharged home one month after admission and readmitted two months later 
with pneumococcus meningitis. He died on the following day. No autopsy. 

Case 17.—M. H., a white female, age 14 months, was admitted to the Babies 
Hospital with a history of jaundice, clay colored stools and dark urine since birth. 
Development had been normal and she had had no digestive disturbance. Deep! 
jaundiced infant weighing 16 pounds. The liver was very large and nodular. 1! 
spleen was enlarged. R.B.C. 2,500,000, Hb. 40 per cent, fragility of the red cells was 
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normal, Kahn and tuberculin were negative. Van den Bergh immediate, direct was 
g 


positive, urine positive for bile and the stools bile negative. She was transfused twice 


in preparation for operation. Twenty-four hours after the second transfusion she devel- 
oped a fever and vomited a large amount of bright red blood. She was transfused again 
but continued to raise small amounts of bright red blood for the next ten days. On the 
eleventh day she suddenly went into shock and died, apparently from a large gastro- 
intestinal hemorrhage. No autopsy. We had every reason to believe that this patient 
had congenital atresia of the bile ducts, yet she was 14 months of age at death. It is 
very unusual for these patients to survive this long. 

Case 18.—R. C., a male, age six weeks, was admitted to the Babies Hospital with a 
history of jaundice and dark colored urine since two weeks of age. The stools during 
this period were said to have been colored occasionally. He was poorly nourished, deeply 
jaundiced, with a liver just palpable below the costal margin. The spleen was not felt. 
The first stool in the hospital was colorless. The urine was positive for bile, the stools 
bile negative except on one occasion when a stool which was contaminated by urine gave a 


2.—Photomicrograph of the liver showing the degree of cirrhosis 
present at time of death in congenital atresia of bile ducts. 
positive test for bile. The fragility of the red cells was normal, bile index 25, van den 
Bergh immediate, direct positive. At operation all tissues were deeply bile stained, the 
liver was large, firm and dark green in color. The gallbladder was small, colorless and 
empty; the common and hepatic ducts were like fibrous cords and seemed completely 
closed. The abdomen was closed as it seemed that surgery could not help the condition. 
His convalescence was uneventful and he was discharged 14 days after operation. During 
the latter part of his hospital stay, a rash was noticed on the neck, chest, abdomen and on 
the flexor surface of his fingers. He returned to the clinic ten days after discharge, 
when it was noted that the jaundice was less. Two weeks later the jaundice appeared 
still less marked and while the stools were said to be yellow, the urine was still very 
dark. One month later (about ten weeks after operation), the jaundice had about dis- 
appeared and cholesterol deposits were seen at the sites of the rash which he developed 
shortly after operation. At this time the van den Bergh was still positive but the urine 
s bile negative. Total cholesterol 1,215, free 580, combined 686, ratio c/f 1.06. This 
tient was last seen on April 13, 1937, about two and one-half years after operation, 
| was quite well except for the skin lesions, which have been diagnosed as xanthoma- 
s. I do not know how to explain the outcome of this case as regards the bile ducts. 
eemed evident at operation that the obstruction of the ducts was at or near the portal 
ure since the ducts appeared as fibrous cords. The result in this case was similar to 
in Case 2. : 
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SUMMARY 


(1) Eighteen cases of congenital atresia of the bile ducts are reported. 


There were nine males and nine females. 
(2) Icterus in a newborn child, which persists for more than three weeks, 


with clay colored stools, bile in the urine and a positive, immediate direct 
van den Bergh reaction, justifies the diagnosis of congenital atresia of bile 
ducts. 

(3) The aim of surgery in these cases is to deliver the bile into the 
intestinal tract. 

(4) In only one case in this group was there enough of the bile duct 
system present to make corrective surgery possible. 

(5) Two cases (Nos. 2 and 18) thought to have complete obliteration 
of the bile ducts at operation are alive and well two and one-half and three 
years after operation. i 

(6) These cases all deserve an exploratory celiotomy in the hope that 
there is enough of the duct system developed to make surgery worth while. 

(7) Complete obliteration of the bile ducts is invariably fatal, usually 
before the age of six months. 
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OBSTRUCTIVE JAUNDICE 
THE CAUSE AND PREVENTION OF THE BLEEDING DYSCRASIA* 
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FREDERICK S. Foote, M.D. 
San Francisco, CaA.ir. 


FROM THE DEPARTMENTS OF SURGERY AND PATHOLOGY OF THE UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL, 
SAN FRANCISCO, CALIF. 


For the past several years, we have been interested in the cause and pre- 
vention of the bleeding dyscrasia of obstructive jaundice. We conducted, on 
animals, a series of experiments in which jaundice was produced mechanically. 
Observations were made on the blood of these animals at all stages of the 
disease in an attempt to reveal deficiencies in the clotting elements. Similar 
observations were made on the blood of jaundiced patients being treated in 
the University hospitals. 

Recently the dietary approach to the problem of the bleeding diathesis in 
obstructive jaundice has been opened and a relation established between certain 
foods and the production of prolonged coagulation and bleeding times with 
spontaneous hemorrhage. 

Immature chickens, when fed on a diet consisting mainly of dried fish 
meal, develop such a marked tendency toward bleeding that they bleed to 
death from trivial wounds.' Cattle fed on sweet clover hay, which has been 
allowed to ferment, lose their normal power of coagulation and may suffer 
fatal hemorrhage within a period of 48 hours after the diet is started. 

Human beings who ingest certain organic sulphur compounds, the products 
of normal metabolism of protein, exhibit a prolonged coagulation and bleeding 
time for hours thereafter.2. The mechanism of this inhibition of proper 
clotting is not clearly explained. In each condition, however, it has been 
reported that there is a deficiency in either the quality or the quantity of the 
prothrombin of the blood.* As prothrombin (Chart 1) is a theoretic sub- 


Prothrombin 
Thromboplastin—— Thrombin 
Calciu Fibrinogen 


Cuart 1.—A_ diagrammatic representation of 
Howell’s theory of coagulation. 


Fibrin 


stance essential for clotting, which remains in the plasma after the other known 
lactors are removed, its deficiency cannot be definitely assigned as quantitative 
or qualitative. The presence of an anticoagulant might also explain this 


deficiency, even in the presence of normal prothrombin. Such an effect upon 


* This work has been conducted under grants from the Christine Breon Fund for 
‘dical Research and from the Research Budget of the Department of Pathology of 
University of California Medical School, San Erancisco, Calif. 
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the prothrombin could be caused by an intoxication resulting from the exces 
sive absorption of certain food products, and there is very good evidence to 
show that this is the case when organic sulphur compounds such as cystine 
and methionine are fed. In the human being, the effect upon the coagulation 
time, of the administration of slightly over a gram of methionine, has been to 
prolong the coagulation time from four to 15 minutes in a period of two 
hours. The administration of the same amount of methionine intravenously 
has a slightly greater effect in the same period of time.* Similar results are 
obtained from the administration of taurine and taurocholic acid.* In 1934, 
we suggested that the blood of jaundiced patients contained an anticoagulant 
which, in certain cases, was sufficiently concentrated to account for the 
deficient clotting power and the resultant hemorrhagic diathesis.* 

Knowing that normal human bile contains the anticoagulant cysteine, we 
suspected that, in the presence of a block of the common duct, this substance, 
as such, or as taurine, taurocholic acid, or other more simple combinations, 
might be retained in the circulating blood in sufficient quantities to effect 
coagulation. 

Dogs, in which jaundice had been produced by ligation and division of the 
common bile duct, were fed exclusively on meat which is rich in cystine. All 
of these dogs suffered from hemorrhages of the bowel and many died as a 
direct result of bleeding (Chart 2). Jaundiced dogs given a diet of bread, 
milk and vegetables lived on an average of three times as long as those given 
meat alone, and only half of them suffered from hemorrhage. Organic sul- 
phur compounds were detected in the whole plasma of the jaundiced animals 
in increasing concentration as the disease progressed. The same was true of 
the blood of jaundiced human beings. The tests were made by the sodium 
nitroprusside method, which is rather crude when adapted to blood plasma, 
and yields only gross color changes with no quantitative results. 

The observations to be reported herewith were made from experiments 
devised to prove the presence and the anticoagulant action of sulphydryls in 
the blood of jaundiced animals and human beings. Dogs were chosen as 
experimental animals because they subsist on a diet similar to that of man 
and their bile is similar to human bile. 

Jaundice was produced in dogs by ligation and division of the common 
bile duct. The blood was analyzed for its sulphur content before operation 
and at regular weekly intervals after operation until death. The dogs were 
fed a regular diet of meat, bread, potatoes and green vegetables. Each speci- 
men of blood was taken after 24 hours of fasting. 

The plasma proteins were digested with hydrochloric acid and the total 
sulphur determined by the benzidin sulphate titration method.® Chart 3 shows 
the average total plasma sulphur of the blood of two normal control animals 
over a period of six weeks. The total amount of sulphur varied between 65 
and 75 mg. per 100 cc. with an average of approximately 70 mg. 

Chart 4 shows the effect of jaundice upon the total plasma sulphur. Cur 
II of Chart 4 shows an average total increase in sulphur in the plasma « 
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seven jaundiced dogs from 70 to 90 mg. per 100 cc. in four weeks. The total 
amount of sulphur in the blood of the one animal which died of hemorrhage 
rose from 55 mg. to nearly 100 mg. per 100 cc. in two weeks. The amount of 
sulphur decreased during the last week or two of life, possibly because of 
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Cuart 2.—Illustrates the effect 
diet high in protein upon the period of sur 
vival and the incidence of hemorrhage in 70 mg. | 
jaundiced animals. Each column represents 
one jaundiced dog. The white columns rep 
resent dogs given a low protein diet and 
the black columns those which were given 
meat only. The cause of death is indicated 
bove each column. 


hemorrhage and dilution of the blood. The total amount of sulphur in the 
plasma of six deeply jaundiced patients was determined (Chart 5). It ranged 


from slightly above normal to almost twice normal. 
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It seems apparent that most of the accumulated sulphur is combined with, 
‘closely associated with, the plasma protein because the protein free plasma 
es not show the same marked variation in total sulphur content that the 
hole plasma does. 

Chart 6 shows the effect of jaundice on the level of the total amount of 
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It can be seen 


sulphur in the protein free plasma. 
mens of plasma from which the proteins had been precipitated. 
that there is no definite characteristic change except perhaps in those dogs 
which died of hemorrhage and in which are shown a moderate terminal rise 
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The rapid rise in blood sulphur following ligation of the common duct is 
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Specific analyses for cystine were carried out by an adaptation of Baern- 
stein’s® iodine titration method for determination of the distribution of sulphur 
in proteins. The cysteine content of the plasma remained at a constant and 
The methionine content 






normal level throughout the disease (Chart 8). 
varied a great deal from week to week (Chart 9) but, at an advanced stage 
of the disease, it increased to nearly 4 mg. per 100 cc. 
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Discussion.—These and other experiments have established the fact that, 


in the presence of jaundice, there is an alteration in the sulphur metabolism of 


animals and human beings. An important feature of this alteration is the 
retention in the circulating blood of sulphur compounds which are anticoagu- 
lants. That only minute quantities need be retained to alter coagulation is 
shown by the fact that small doses of the purified product, such as cysteine or 
methionine, produce a marked effect in vivo,? and minute amounts will alter 
coagulation in vitro.4 

An important secondary feature affecting the concentration of these prod- 
ucts is the condition of the kidneys. Sulphur compounds normally excreted 
by the liver as cystine, taurine and taurocholic acid are shunted through the 
kidneys. The sudden rapid rise in blood sulphur with the onset of jaundice 
in animals given mercury showed experimentally that the threshold for excre- 
tion of these products is raised by damage to the kidneys. 

Clinically it is well known that a jaundiced patient’s chances of survival 
are jeopardized by poorly functioning kidneys, and that jaundiced patients 
given mercury compounds such as salyrgen are particularly likely to bleed. 

That the source of the anticoagulant material is metabolized protein, both 
exogenous and endogenous, is shown by the fact that jaundiced dogs fed meat 
alone, on which normal dogs thrive, lived only one-third as long as those 
allowed a minimum of protein, and nearly all succumbed to massive hemor- 
rhage. It seems important that, in patients with obstructive jaundice, the 
intake of protein should be kept at a minimum during the period of preparation 
for surgery. Furthermore the metabolism of body proteins should be mini- 
mized by rest in bed and the administration of sedatives. 

Feeding of excess carbohydrate and the administration of glucose intra- 
venously decrease the metabolism of protein. The output of bile salts from 
a biliary fistula is reduced to a low level when the animal is starved, but it is 
still further reduced when carbohydrate only is fed.‘ That the giving of 
glucose has other important beneficial effects than these is not doubted. 

An excess of calcium chloride appreciably inactivates sulphydryl anticoagu- 
lants in vitro.* Its use in patients with jaundice is based on the belief that it 
has the same effect in vivo if it is administered in sufficient quantity. 

The benefit to be derived from infusion of normal blood is obvious, but 
the difficulty of replacing a sufficient quantity of blood presents itself. 

CONCLUSIONS 

(1) The blood plasma content of sulphur compounds is increased in ob- 
structive jaundice in dogs and in man. 

(2) It is possible that, in jaundice, the defect in coagulation is caused by 
retention in the blood of certain of the organic sulphur compounds which are 

nticoagulants. 

(3) The metabolism of these sulphur compounds can be minimized—the 

xogenous by a minimum maintenance diet of protein, and the endogenous by 
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complete rest and the use of large amounts of carbohydrate by vein and in 
the diet. 
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Discussion.—Dr. WALTMAN WALTERS (Rochester, Minn.) : I want to 
compliment Doctors Naffziger, Foote, and Carr for their excellent studies on 
the chemistry of the changes in coagulation in cases of obstructive jaundice. 
I think their discovery of these abnormal products of protein metabolism con- 
firmed what many of us have thought to be true in the case of the patient with 
obstructive jaundice who has abnormal function of the liver. They have 
shown in these studies, which have been well controlled, the efficacy of 
intravenous injections of glucose and of blood transfusions. 

For a good many years following the work of Opie and of Mann, and 
more recently of Ravdin, it has been recognized clinically that probably the 
most important method we have of assisting the liver to function when the 
patient has obstructive jaundice is by the use of blood transfusions and 
glucose intravenously. From the surgical standpoint, however, it is not only 
necessary to replace, so to speak, some of the metabolic substances which 
the abnormally functioning liver lacks in production, but it is also equally 
important to relieve completely the biliary obstruction at the time of operation. 
I am sure that many of us have been worried subsequent to operation for 
biliary obstruction when, because of the nature of the lesion, which is usually 
a malignant one of the ducts, located high, and when it was impossible to 
relieve the obstruction, we have seen the patient bleed to death in spite of 
everything that we could do in the way of replacement chemotherapy. Quite 
was the result of continued failure of 


obviously in such cases the bleeding 
liver, after all, determines whether the 


liver function. The function of the 
jaundiced patient is going to recover. 

It has been a matter of regret to many of us to find how occasionally after 
the successful removal of an obstructive lesion of the common bile duct that 
the patient has failed to recover. In our experience at the Mayo Clinic, 
however, during the past 15 years, bleeding has played a very minor role. 
As a matter of fact I have just gone over the statistics at the Clinic for last 
year (1936) and I find that among 209 jaundiced patients who were operated 
upon, that is, jaundiced patients with lesions of the biliary tract, there were 
only two deaths from hemorrhage. On the other hand, there were deathis 
from other causes, for the mortality was 3.5 per cent. The other deaths 
were, for the most part, from pulmonary embolism and bronchopneumoni: 
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Personally I believe that the control of these two lethal factors is of the utmost 
importance in lowering the risk of _ ative procedures, not only in the case 
of jaundiced patients, but in those in which patients are operated upon for 
other intra-abdominal lesions. 

| think the value of the study of the constituents of the blood that Doctor 
Carr has described is exceedingly important. The test of blood coagulability, 
as piece" by Doctor Bancroft and his associate, Doctor Stanley-Brown, has 
been of the greatest aid to us in determining liver function. As a matter of 
fact, in cases of jaundice I believe it is one of the most important indexes of 
liver function both prior and subsequent to operation. 

Nygaard and Baldes have modified the method by using a photo-electric 
cell, and they have been able to show that there is a definite curve of the rate 
of coagulation which can be demonstrated by physical methods. The jaundiced 
patients’ curve will taper off from the curve of the normal rate of coagula- 
bility. This evidence of retardation of blood coagulation, and the three 
phases of coagulation are accurately recorded. I have seen jaundiced patients, 
who apparently subsequent to operation were doing well, who had curves of 
this type and in whom, two or three days later, bleeding occurred. 

[ want to compliment Doctor Naffziger and his colleagues again on this 
excellent piece of work. It adds a very important chapter to the study of the 
chemical changes associated with hepatic dysfunction. 


Dr. Roscozr R. GRAHAM (Toronto, Canada): One of the greatest diffi- 
culties we have encountered in the preoperative preparation of patients suffer- 
ing from obstructive jaundice is to determine where the optimum improvement 
has been attained. Until the method of determining bleeding time as sug- 
gested by Ivy and his associates became a part of our preoperative regimen, 
we had no confidence in our ability to prophesy which patients would suffer 
from postoperative hemorrhage. The method suggested by Ivy consists in 
applying a blood pressure cuff on the upper arm, raising the pressure to 
40 Mm. of mercury, and maintaining it for one minute prior to making a 
2 Mm. puncture on the forearm. With the pressure maintained at 40 Mm., 
the upper limit’ of bleeding in a normal individual was estimated to be four 
minutes. 

During the last two years we have been forced to operate upon only one 
patient where the bleeding time, as determined by this method, exceeded four 
minutes. This is the only case in this series in which we encountered serious 
postoperative bleeding. In previous cases where postoperative hemorrhage 
occurred, it was noted that such rarely took place before the seventh or eighth 
postoperative day. We now give on the fifth postoperative day, a transfusion 
of 500 cc. of citrated blood, even though the patient’s progress and condition 
seem satisfactory. We have thus been able to determine the optimum time 
to undertake the operation, and have added to the safety of the procedure by 
this regimen. : 


Dr. DanieL F. Jones (Boston) : I should like to call attention to the fact 
that it has in shown that the kidney function apparently has a definite 
influence in instances of bleeding dyscrasia, and that the most serious cases 
in which this phenomenon has been evidenced have occurred in patients whose 
ki ~ function has been markedly diminished. In a comparatively recent 
case, the patient had been jaundiced for only ten days, and yet bled to death, 
n siwithstanding the administration of five transfusions. The consideration 
this fatality caused us to conclude that the continued bleeding was caused 
, tee fact that the kidney function was very low. It, therefore, may be well 
to take into consideration the kidney, as well as the liver function, in combat- 
ing the etiologic factor, causative of the bleeding dyscrasia in these cases. 
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MORTALITY IN ACUTE ILEUS 


STATISTICAL REPORT OF FOUR HUNDRED FIFTY CASES OPERATED UPON 
AT THE PRESBYTERIAN HOSPITAL, NEW YORK 
FREDERICK T. VANBEUREN, Jr., M.D., AND BeEverty C. Situ, M.D. 
New York 


FROM THE DEPARTMENT OF SURGERY, COLUMBIA UNIVERSITY, AND THE SURGICAL SERVICE OF 
THE PRESBYTERIAN HOSPITAL, NEW YORK, N. Y. 


TEN years ago, the authors’ began a study of the results of operation 
for acute ileus based upon mortality statistics, with particular reference to 
the value of enterostomy. It was shown in that report that the average 
mortality in acute ileus following operations upon that condition at seven 
different hospitals had fallen only 2 per cent in 25 years, although the mor- 
tality at the various hospitals varied very considerably. It was also shown 
that the mortality in such cases which were treated by enterostomy had been 
reduced only 4 per cent during the same period. 

In summarizing, the authors stated, in part: “The actual value of en- 
terostomy as a treatment for acute ileus must be determined ultimately by 
statistical proof. Statistics published up to this time do not afford a satis- 
factory basis for comparison, except in a few instances; too few for definite 
conclusions. Because of the recognized effect that early operation has on 
the mortality in this condition, any series of acute ileus cases (in order 
fairly to compare its results with those of another series) must be analyzed 
into its component group of early and late cases.” In another report,” the 
importance of this time element was further emphasized. 

The study, the progress of which has, therefore, been twice previously 
reported on, has been continued through the year 1935, and the 20 year 
results are herewith reported. The 20 year analysis has been divided into 
five periods of four years each, in order to test whether improvement in 
results (if found) was progressive or not. Table I shows the comparison 


thus made. 


TABLE I 


MORTALITY PERCENTAGES IN 450 CASES OF ACUTE ILEUS OPERATED UPON AT THE PRESBY- 
TERIAN HOSPITAL (INCLUDING PARALYTIC AS WELL AS MECHANICAL TYPES) FROM 1916 TO 1935 


Compared by Four Year Periods 


Whole Series 


1916-1919 inc. Total cases= 60 (81% late)*Mortality = 66.6% 

1920-1923 inc. Total cases= 80 (66% late) Mortality = 53.7% 

1924-1927 inc. Total cases = 108 (61% late) Mortality = 44.4% 

1928-1931 inc. Total cases= 72 (71% late) Mortality = 48.6% 

1932-1935 inc. Total cases = 130 (60% late) Mortality = 28.4% 
450 45.1% 
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Enterostomy Group 


1916-1919 inc. Total cases = 22 (64% late) Mortality = 90.9% 
1920-1923 inc. Total cases= 38 (79% late) Mortality = 78.9% 


1924-1927 inc. Total cases= 75 (73% late) Mortality = 53.3% 
1928-1931 inc. Total cases= 51 (74% late) Mortality = 56.8% 
1932-1935 inc. Total cases= 64 (77% late) Mortality = 42.2% 

250 58.4% 


Nonenterostomy Group 


1916-1919 inc. Total cases = 38 (92% late) Mortality = 52.6% 
1920-1923 inc. Total cases= 42 (55% late) Mortality = 34.00% 
1924-1927 inc. Total cases= 33 (33% late) Mortality = 24.2% 
1928-1931 inc. Total cases = 21 (48% late) Mortality = 28.6% 


1932-1935 inc. Total cases= 66 (40% late) Mortality = 15.1% 
200 29.0% 


*“Per cent late’’ in parentheses means the percentage of cases (in the series or group) in 
which more than 48 hours had elapsed between the onset of the symptoms and the time 
when operative relief was undertaken. 

COMMENTS ON TABLE I 

(1) It must be emphasized that each of these four year series includes 
all the cases of acute ileus operated upon at this hospital, during the period, 
whether of mechanical or paralytic type. The inclusion of the paralytic 
type (peritonitis ileus) undoubtedly increases the mortality percentage, as 
does the inclusion of carcinoma cases. 

(2) It must also be noted that this is not the report of a single surgeon, 
particularly skilled in the management of such cases. The operative work 
was performed by the Surgical Staff of the Presbyterian Hospital, including 
about 20 surgeons. 

(3) Table I shows a steady reduction in mortality from one four year 
period to another with the exception of the fourth period (1928 to 1931, 
inclusive). It was at the beginning of this period, in April, 1928, that the 
Presbyterian Hospital moved to its new location, five or six miles farther 
uptown and the local physicians had not yet acquired the habit of sending 
in cases early. This perhaps accounts for the fact that that period had a 
higher percentage of late cases (71 per cent) than the period immediately 
preceding it (1924 to 1927, inclusive). It will be seen also that in that 
same period (1928 to 1931, inclusive) a much larger proportion of the 
cases had enterostomy performed (51 enterostomies to 21 nonenterostomies ), 
indicating that they were considered more seriously ill. These two factors 
are probably responsible for the higher mortality in that period than in 
the period immediately preceding it. 

(4) Although the reduction in mortality has been steadily maintained 
by four year periods (with the exception noted above) the general mor- 
tality for the entire 20 year period is about 45 per cent—decidedly too high. 

(5) It is, therefore, particularly encouraging to find the mortality (28.4 
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per cent) for the most recent period (1932 to 1935, inclusive) so notably 
lower than the preceding periods. This reduction cannot be ascribed to 
the time element because there was only 1 per cent fewer late cases than 
in the period 1924 to 1927, inclusive. Credit must be given in large part 
to the better management of the cases. 

(6) Observing the results of the first and last four year series, in 
connection with the two groups which make up each series, it is seen that the 
mortality of the 1932 to 1935 series is a little less than one-half that of 
the 1916 to 1919 series, and that the mortality of the 1932 to 1935 enteros- 
tomy group is also a little less than one-half that of the 1916 to 1919 enteros- 
tomy group. In other words, the mortality reduction is approximately equal 
in the series and in the enterostomy group. In the nonenterostomy group, 
on the other hand, the mortality of the 1932 to 1935 group is less than 
one-third of that of the 1916 to 1919 group. The reduction in this group 
is thus much greater than that secured in the series or in the other group. 

(7) This observation is impossible to explain unless one takes the time 
element into consideration. Considering this also, it is seen that the last 
series had 21 per cent fewer late cases than the first series, while the last 
nonenterostomy group had 52 per cent fewer late cases than the first non- 
enterostomy group. The time element, therefore, is partly responsible for 
the greater improvement in that group. 

(8) The time element cannot, however, be the only controlling factor in 
reducing mortality. Better technic, better surgical judgment and_ better 
management of cases must also play a part. We find confirmation of this 
in studying the enterostomy four year period groups. The last enterostomy 
group (1932 to 1935) has a mortality less than one-half that of the first 
group (1916 to 1919) in spite of the fact that it includes nearly 13 per cent 
more late cases than the first group. Moreover, its mortality is lower than 
that of the other two enterostomy groups (1924 to 1927 and 1928 to 1931), 
each of which had fewer late cases. These observations seem to indicate that 
improvement in technic, judgment and management has had a strong influ- 
ence in reducing mortality in enterostomy cases. 

(9) Contrasting the results of cases which have had an enterostomy 
added to the relief operation with those which have not, it is seen that the 
mortality is much lower in the latter than in the former. In the first four 
periods shown in Table I, the mortality of each nonenterostomy group is 
just about one-half that of the corresponding enterostomy group; while, 
in the last period, it is only about one-third that of the last enterostomy 
group. 

(10) This does not necessarily mean that enterostomy is a dangerous 
procedure. It does mean that it is not the cure-all that certain writers have 
represented it to be. One sees that it is, in general, performed more often 
in late than in early cases and one knows that their chances of recovery are, 
in general, less—whether or not they have an enterostomy added to their 


other operation—than in the early cases. For example, there were (in the 
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)32 to 1935 series) 52 early cases (operated upon within 48 hours) with 
an average mortality of only 15.3 per cent, while in the 78 late cases (oper- 
ated upon after 48 hours) the average mortality was 39.7 per cent, irrespec- 
tive of whether or not they had an enterostomy. And it must be kept in 
mind that no enterostomy would have been added if the case had not been 
considered sufficiently serious to require it. Our feeling is that enterostomy 
has been a valuable adjunct in many of the cases in which it was effected. 

(11) But enterostomy is by no means always helpful and it must be used 
with judgment. Overenthusiasm about it is unjustifiable. Tor there is little 
use in performing an enterostomy in a bowel which has lost its contractibility 
either through prolonged overdistention or peritonitis toxemia. 


CONCLUSIONS 


(1) Within a period of 20 years the average mortality of acute ileus 
cases operated upon at the Presbyterian Hospital, New York, has been re- 
duced from 66.6 per cent (1916 to 1919, inclusive) to 28.4 per cent (1932 
to 1935, inclusive). 

(2) This reduction in mortality percentage has been gradual and regu- 
larly progressive (as compared by four year periods), with the exception 
of one period, following the hospital's removal into a new district, when the 
cases were received later than usual. 

(3) The improvement applies to the cases upon whom an enterostomy 
was effected as well as to those upon whom it was not done, but the reduc- 
tion in mortality was much greater in the nonenterostomy group than in the 
enterostomy group. This discrepancy appears to be in part due to the fact 
that, in general, the nonenterostomy group were operated upon earlier than 
the enterostomy group. 

(4) The three factors chiefly responsible for this reduction in mortality 
percentage appear to be: 

(a) Earlier diagnosis and operation. 

(b) A clearer conception of the problem to be solved by treatment. 

(c) More intelligent handling and management of the cases. 
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PERINEPHRIC ABSCESS 
Ricuarp H. MILuer, M.D. 


Boston, Mass. 


THE subject of perinephric abscess is a very interesting one, and lies 
quite as much within the realm of the general surgeon as of the urologist. 
It is one of those border-line lesions which are so baffling. In fact, what 
led to the writing of this paper was the observation of several cases in 
which the surgeon and the urologist were in entire disagreement about 
the diagnosis, which was not made until exploratory operation was _per- 
formed. Errors in diagnosis are frequent, and these errors are made, in 
the early stages, because the local symptoms and signs may be minimal or 
absent, and, in the later stages, because there are so many lesions that may 
be confused with each other. The cases at the Massachusetts General Hos- 
pital were carefully studied by Richardson’! in 1915, and Swan!® in 1933. 
The object of this paper, which has fewer cases to present than either of 
the two above-mentioned authors, is to again call to the attention of the 
general surgeon the importance of this lesion. 

Surrounding the kidney parenchyma is a capsule, outside of which is 
fascia 


ee 


a layer of fat; this, in turn, is enclosed in a loose fibrous sheath, the 
renalis,’ with another fatty layer outside it. It has been suggested that 
one may speak of the inner fatty layer as the “perirenal,’ and the outer 
as the “pararenal.’”’ At the lower pole the fascial layers of the sheath do 
not coalesce, but continue downward, separately, toward the iliac fossa. 
The blood supply of the perinephric area is from terminal branches of the 
lumbar arteries, arising from the aorta, and from the perirenal twigs from 
the renal arteries. These two terminal divisions anastomose.* It is thus 
clear that, if the infection be blood-borne, it may come from the lumbar 
vessels, without traversing the kidney; it may come through the renal arteries 
to the perirenal space without stopping in the kidney; or, obviously, it may 
have localized in the periphery of the kidney and thence perforated through 
the capsule into the perirenal fat 

Perinephric abscess, in the ordinary acceptance of the term, is, like 
osteomyelitis, a local area of infection secondary to a focus elsewhere in 
the body, most commonly in the respiratory tract. A perinephric abscess, 
resulting from the perforation of a cortical renal abscess, may, however, 
not be distinguishable from the purely blood-borne type. Cabot* speaks 
of the intimate relation of the pyogenic blood stream infections which result 
in massive abscess of the kidney, multiple abscesses of the kidney, perine- 
phritis, “and its offspring, perinephritic abscess.” Whether the perinephric 
infection be due to, or independent of, an antecedent renal infection, the 
cardinal features of the condition, and the indications for treatment, are 
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practically the same. The ordinary pus producing cocci are the most common 
infecting agents. 

Usually the symptoms calling attention to the lesion develop within two 
to four weeks after the original focus of infection has been noted. There 
may be nothing to direct one’s attention to the kidney region, the patient 
presenting only fever, malaise, elevated white count, and frequently a nega- 
tive urine. After the abscess has had time to develop in size, there may 
be a vague sense of discomfort in the renal area—very rarely acute pain. 
In one of our cases (a feebleminded boy of 16) the first thing noted was 
that the patient assumed, on standing, an abnormal posture, with flexion 
of the hip on the involved side. 

In arriving at a diagnosis, the first thing is that one must always think 
of this condition in cases of unexplained fever of a duration of a week or 
more. Careful inspection, the physician standing at the foot of the bed, 
the patient supine and uncovered down to the pubes, may reveal slight limi- 
tation of the respiratory excursion on the affected side. In advanced cases 
a definite bulge, under the costal margin and in the flank, may be detected ; 
and vague tenderness and discomfort may be elicited on local bimanual ex- 
amination. 

Cystoscopic examination is usually negative. Pyelography reveals, in 
perinephric abscess, a general dislocation of the kidney; in massive abscess 
of the kidney a deformity of the calices may be seen. Although the ordi- 
nary uranalysis is negative, careful examination by smear and culture of 
a centrifuged urine specimen will frequently reveal pyogenic cocci.’ * Cabot* 
examined in this way the urine in 46 cases of perinephric abscess; of these, 
32 showed positive smears and 18 showed positive cultures. This diagnostic 
method should be tried, when possible, in all doubtful cases. 

In the absence of other suggestive data, the roentgenologic examination 
offers today the most valuable aid in diagnosis, as is attested by the studies 
of many authors,'* 7°71 In a series of 40 cases studied by Shane and 
Harris,!* there was some obliteration of the psoas shadow in 100 per cent, 
some change in the kidney shadow in 80 per cent, and some degree of scoli- 
Osis in 45 per cent. In 32 cases there was elevation of the diaphragm in 
28 per cent. There may be decreased definition of the shadows of the trans- 
verse processes of the lumbar vertebrae on the affected side.2! Fluoroscopy 
may reveal some limitation of the excursions of the diaphragm.* 

It is, then, important to remember, that in any case of suspected perineph- 
ric abscess, or in any case of long unexplained fever, it becomes impera- 
tive to do a bacteriologic examination (both by smear and culture) of cen- 
trifuged urine, and a roentgenologic examination of both kidney areas. 

The problem of differential diagnosis offers many interesting facts and 
Suggestions. Rusche and Bacon'® present a study of ten cases diagnosed 
as perinephric abscess (nine were operated upon) and in every instance 
the diagnosis was wrong. This report is so interesting that their findings 


= 
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are here listed and their original article should be studied. The ten cas 
which were diagnosed perinephric abscess proved to be: 


SRTICIORON BDSCERS o5. 6c esis os ba das eee es 2 
Osteomyelitis of rib............... acre IRaki a? oa 
Osteomyelitis of rib and vertebra............ I 
Osteomyelitis of vertebia...... 6.66.50. 6.5. I 
Hydronephrosis, ruptured................... 1 
Abdominal aneurysm, ruptured.............. 1 
Perforation of intestine by foreign body...... 1 
Perforated carcinoma of intestine............ 1 
No pathology.......... een iatitory Gere co ae 


Swan!® lists 29 conditions which have been mistaken for perinephric 
abscess. Early age does not rule out perinephric abscess, as one case is 
reported that was only five and one-half years old.* Deane reports one 
case of “empyema necessitatis’” which simulated this condition. Nesbit and 
Keene,'* discussing 60 cases from the University Hospital, Ann Arbor, 
report six cases of perinephrobronchial fistula, stating that only one-third 
of the cases are recognized early, and that 10 per cent involve the lung. 
In the 16 cases studied by the author the abscess arose in the perinephric 
tissues, or perforated into the perirenal fat from the kidney in all but 
two, one of which proved to be an abscess of the appendix, and the other 
an abscess from a perforating carcinoma of the cecum. One other case, 
not included in this series, was diagnosed as a perinephric abscess, but was 
found to be one of disseminated pyogenic destruction of the kidney, some- 
times called “carbuncle.” (It was not morphologically a carbuncle, but 
more strictly a diffuse cellulitis.) The one outstanding feature, which should 
assist the diagnostician to distinguish true perinephric abscess from all the 
other conditions mentioned here, is its slow and insidious onset. 

Fifteen cases are herewith very briefly reported, in which the diagnosis 
of perinephric abscess was made, and was, so far as could be determined, 
correct in 14 instances; one case is included in which the diagnosis was 
that of an abscess of the appendix, which, however, proved to be a peri- 
nephric abscess. Where the lapse of time from an original infection else- 
where could be determined, it averaged a few weeks. In eight cases such 
a focus could be discovered, as follows: 


Upper respiratory tract......... 3 
Pelvis or appendix............. 3 
SUMO ei tat y 2 oie dul ie wei ccte a 2 


All recovered except one, an instance of mistaken diagnosis, the true condi- 
tion being an abscess resulting from a perforated carcinoma of the cecum, 
of which the patient died. 


ABBREVIATED CASE REPORTS 


Case 1.—Male, age 17. Onset several weeks after apparently clean appendicectomy. 
Discharged well following drainage. 


1095 








Volume 106 PERINEPHRIC ABSCESS 

Case 2.—Female, age 23. Onset several weeks after pelvic inflammatory disease. 
Discharged relieved two weeks after drainage. 

Case 3.—Female, age 30. Onset three weeks after tonsillectomy. Diagnosis clear, 
though the process subsided without operation. 

Case 4.—Age 35. No discoverable primary focus. Satisfactory cure following 
drainage. 

Case 5.—Female, age 25. Onset several weeks after childbirth. Diagnosis clear, 
though the process subsided without operation. 

Case 6.—Male, age 17. Onset five weeks after infection of heel. Discharged well 
four weeks after drainage. 

Case 7.—Male, age 28. Only discoverable primary focus was a pustule on the face, 
five weeks before entry. Discharged relieved r8 days after drainage. 

Case 8.—Male, age 23. Inflammatory tumor of right flank, of many weeks’ dura- 
tion, thought to be an old abscess of the appendix. Celiotomy revealed a normal appendix, 
with a retroperitoneal inflammatory mass lying below the lower pole of the right kidney. 
This subsided without direct drainage. 

Case 9.—Female, age 46. No primary focus. Operation revealed abscess in perirenal 
fat anterior to kidney. Discharged relieved in four weeks. 

Case 10.—Female, age 53. Symptoms had persisted five weeks. No primary focus. 
Perinephric abscess was suspected, but the lesion was so high that surgical approach was 
made transpleurally, resecting the tenth rib in back. The pus was located in the perirenal 
fat just below the liver. The patient was discharged on the eighteenth day after operation. 

Case 11.—Male, age 24. This case was unusual because of short duration of symp- 
toms (ten days), with acute pain for four days before entry. Operation revealed an 
abscess at the upper pole of the right kidney, partly within and partly without the capsule. 
Patient discharged relieved, after three and one-half weeks. Stretching of the capsule by 
a subcapsular abscess may have accounted for the pain. 

Case 12.—Female, age 49. Onset two weeks after acute mastoiditis. Operation 
revealed a perinephric abscess which had apparently broken out from the cortex of the 
lower pole. This case, like the preceding, was characterized by having severe pain. The 
patient was discharged relieved seven weeks after operation. 

Case 13.—Male, age 16. A feebleminded boy. No primary focus discovered. The 
first unusual signs occurred six weeks before entry, and consisted of abnormal posture 
with flexion of the left hip. Drainage of a left perinephric abscess was successful, and 
the patient was discharged at the end of two and one-half weeks. 

Case 14.—Male, age 35. After ten days of vague abdominal distress a deep mass 
was detected in the right flank, between the costal margin and the iliac crest. This was 
diagnosed perinephric abscess, but operation proved it to be an abscess of the appendix. 

Case 15.—Female, age 35. Duration of symptoms several weeks. One year previous 
to entry there had been a nephrolithotomy for calculi. A huge abscess gradually devel- 
oped after the patient had had ten months of apparent health. Drainage was successful, 
and the patient was discharged two weeks after operation. 

Case 16.—Female, age 70. A large mass, of several weeks’ duration, was detected 

the right flank. Diagnosis was made of perinephric abscess. Operation revealed a 
rforated carcinoma of the cecum. The patient died of this several months after 


peration. 
Once the diagnosis has been made the treatment is simple, and consists 
exploration and drainage through an incision parallel to and below the 
welfth rib. If, in addition to the discovery of the perinephric abscess one 


suspects extensive kidney drainage, treatment of the latter should be post- 


poned to a future period. 
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CONCLUSIONS 


(1) Perinephric abscess is characterized by slow onset and late devel- 


opment of local signs and symptoms. Sharp pain and short duration sug- 
gest development within the kidney capsule and later perforation into the 


perirenal fat. 

(2) Perinephric abscess should be sought for in all cases of long, 
unexplained fever. Roentgenologic examination should be made, and, when 
possible, bacteriologic study of a centrifuged specimen of urine. 

(3) Immediate operation should consist of simple exploration and 
drainage. 
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POSTOPERATIVE USE OF INSULIN IN THE NONDIABETIC 
WITH SPECIAL REFERENCE TO WOUND HEALING 
Fraser B. Gurp, M.D., F.R.C.S. (Can.) 


MontrREAL, CANADA 


FROM THE MONTREAL GENERAL HOSPITAL, MONTREAL, CANADA 


LonG before the work of the Toronto group—Banting, Best, McLeod, 


Collip and their coworkers—was successful in isolating insulin, in 1921, it was 
recognized by surgeons generally that the diabetic patient was singularly sus- 
ceptible to the untoward effects of infective processes, and that frequently 


operative wounds in such cases did not heal promptly. Following the isola- 
tion of insulin, it was soon noted that, in the diabetic, not only might other 
signs and symptoms of the diabetic processes be controlled, and the life expec- 
tancy of the patient prolonged, but that surgical procedures were rendered 
possible on such patients with comparative safety, both as regards life and 
wound healing. The employment, therefore, of insulin in the treatment of 
diabetics in whom operative procedures are deemed either wise or necessary 
has become a routine procedure. Foster,’ soon after insulin was introduced, 
pointed out that the mortality rate from infection in the diabetic had been 
reduced by means of insulin from 40 to 12 per cent. 

In this connection, Rabinowitch,? in 1932, published a study of a series of 
250 consecutive cases of gallbladder disease operated upon in the Montreal 
General Hospital, of whom 50 were diabetics. This analysis proved that in 
this limited number of cases it was possible to operate upon the diabetic with- 
out any greater mortality rate than was found among the nondiabetics. As a 
matter of fact, the death rate among the diabetics was 4 per cent, whereas in 
the controlled nondiabetic group, it was 5.5 per cent. 

That, in addition to the diabetic, there are a large number of patients who 
exhibit either very slight or moderate disturbances of carbohydrate metabolism 
and in whom, furthermore, surgical interference may be more safely and more 
adequately carried out if insulin is administered, is apparently not generally 
appreciated by surgeons. The purpose of this contribution is, therefore, to 
support the thesis that wound healing in both primarily infected and clean 
wounds may be expected to progress more quickly and favorably if, during 
the postoperative period, insulin is administered up to safe limits of tolerance. 

Although the writer is of the opinion that tissue injury, whether due to 
accidental or operative trauma, is likely to disturb carbohydrate utilization, 
proof of this point of view will not be offered at this time. Our observations 
would seem to prove that not only is carbohydrate tolerance likely to be dis- 
turbed by infective processes, but that the very fact of tissue trauma as the 
result of accident or operation is similarly likely to interfere with carbohydrate 
utilization, with consequent hyperglycemia of a greater or less degree and, 
also, we believe, concomitant interference with, or delay in, wound healing. 
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That the postoperative administration of insulin may have concomitant 
useful purposes other than those affecting the ability of the tissues to overcome 
infection and to hasten wound healing would seem probable. In 1923, 
Thalhimer* reported three cases, with an analysis of the effect of the injec- 
tion of glucose solution plus insulin in postoperative vomiting and ketosis. 
These observations seemed to prove that the untoward symptoms cleared up 
rapidly—much more rapidly than had been accomplished with the employment 
of glucose alone. Our own experience would seem to indicate that this is true. 

In 1931, and again in 1933, Gage, Ochsner and Cutting* presented careful 
experimental evidence which seems to prove that whereas dextrose alone 
caused an inhibition of intestinal activity both in the normal and in the ob- 
structed intestine, dextrose and insulin combined resulted in an increase in 
activity. In other words, that dextrose solution exerts an inhibiting effect on 
the normal and obstructed intestine which can be largely obviated by the use 
of insulin. They make the suggestion that clinically dextrose alone be used 
cautiously and that it be combined with insulin in order to minimize the 
inhibiting effect it may have on the intestines. For many years and prior to 
the publication of Gage, Ochsner and Cutting’s article, we have been accus- 
tomed to add insulin (unmodified) to all solutions of glucose-saline given 
intravenously. Although the usefulness of this procedure is difficult to prove 
statistically, we have been impressed by the greater feeling of well being 
experienced by the patients in whom this technic has been used. For this 
purpose we have added insulin at the rate of one unit, to from 2 to 5 Gm., of 
dextrose, being guided in this respect by the blood sugar content. 

Williams and Dick,® in 1932, after an adequate résumé of the literature 
upon the subject, starting from Hibbard’s article, in 1899, report their own 
observations on a large series of cases of infectious disease and experimental 
infection in animals, with special reference to the development of glycosuria 
under these conditions. Glycosuria, they note, occurred in 41 per cent of 
patients with infectious disease when given a sufficient amount of dextrose. 
Such glycosuria was accompanied by lower carbohydrate tolerance, in both 
men and animals, under conditions of infection. They also noted that the 
administration of insulin improves dextrose tolerance in the presence of infec- 
tion. They expressed the opinion that their work suggested that in infectious 
disease there is often an injury to the islets of Langerhans with lessened 
production of insulin. 

Although not generally appreciated, it has been recognized that, as Rabino- 
witch® has pointed out, it is a fact that in the presence of infection not only 
may the supply of insulin produced in the body be reduced but, also, that the 
insulin which is administered hypodermically may be affected in its use- 
fulness. In postoperative cases showing but slight hyperglycemia, it may 
also be found that larger doses of insulin are tolerated and may, in fact, be 
more profitably administered than would be indicated in cases of mild or 
potential diabetes not subjected to infection or trauma. 

Since 1924, at the Montreal General Hospital, stimulated by the co 
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operation and interest of Dr. I. M. Rabinowitch, director of the Department 
of Biochemistry and Metabolism, several members of our staff have become 
increasingly interested in the effect of disturbed sugar metabolism in non- 
diabetics, especially with reference to wound healing. 

1924, Dr. A. T. 


which had previously been reported by him.‘ 


In Bazin’s attention was drawn to the following case 
Briefly, the essential features of 
it were that a woman, age 47, was admitted October 14, 1924. In August she 
had suffered a slight abrasion over the dorsum of the right foot. This became 
infected, the skin sloughed over an area of about four by five inches, and a 
Thiersch graft was employed to cover the granulating area without any result 
other than that the surface of the thigh from which the graft was removed 
also became an ulcer. Except for the fact that the patient was somewhat 
All forms of 


treatment were employed, some of which seemed to result in improvement for 


overweight, all general and special examinations were negative. 


a few weeks, but all without ultimate avail, the ulcers remaining about the 
same size. 

Finally, Doctor Bazin states, on January 13, two months after admission, 
an examination of the blood (fasting) showed a blood sugar of 0.161 per cent. 
With regulation of the diet this promptly dropped to normal (0.08 per cent) ; 


> 


the ulcers healed, and the patient was discharged February 2, 1925, only 20 
days after discovery and correction of the real cause of the delayed healing. 

Rabinowitch,* in referring to this case, points out that neither the history, 
signs nor symptoms suggested diabetes, unless the slow healing of the wound 
The same 


be considered as a sign. At no time was there any glycosuria. 


patient was admitted in December, 1931. There was again no reason to sus- 
pect diabetes. Fasting blood sugar was found to be 0.116 per cent and the 
plasma cholesterol was 0.187 per cent. The urine was free from sugar and 
acetone bodies. There was, in fact, no fundamental disturbance of carbohy- 
drate metabolism, in other words, the patient was not diabetic. First proof of 


this fact was supplied by the appended blood sugar time curve. 


BLoop SUGAR TIME CURVE, FOLLOWING ADMINISTRATION OF 
100 GM. OF DEXTROSE 


Time Blood Sugar 

Fasting state 0.114 per cent 
30 minutes after dextrose 0.126 per cent 
60 minutes after dextrose 0.116 per cent 
120 minutes after dextrose O. III per cent 
150 minutes after dextrose 0.100 per cent 


Here, therefore, is reported a case 
whatever of abnormal carbohydrate 


in an individual who shows no evidence 
metabolism, whose tissues, under the 


stimulus of a mild infective process, exhibited hyperglycemia, and in whom 


two wounds which had proved resistant to the repair process over a period of 


inonths promptly recovered when the 
1ormal., 
At the Montreal General Hospita 
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blood sugar has become a routine procedure in cases in which slow healing of 
wounds has been exhibited. On some of our services such examinations prior 
to operation have become a routine in all patients who are over age 40. In the 
cases in which wound healing seems to have been delayed, as well as, it may 
be added, in a large proportion of all persons admitted for surgical interfer- 
ence over age 40, a common finding is mild hyperglycemia; the blood sugars 
often range between 0.13 and 0.16 per cent, and in many others, although 
normal fasting values are discovered, the time curves show abnormalities. 
That these findings have not been accidental may be seen by repeated analyses 
of.the blood from the same patients made at different intervals. These facts 
have already been reported by Rabinowitch.* He supports the view that such 
figures are not accidental by the following observations : 


Blood Sugar Time Interval Between Tests: 
Date Per Cent Days 

February .143 
.139 

“53% 

137 

. 140 

March +) . 149 


During the past seven years many thousands of blood sugar time curves 
have been prepared by Rabinowitch and his staff. These studies have shown 
that many individuals whose fasting blood sugar values are within normal 
limits, ¢.g., 0.08 to 0.12 per cent, nevertheless, show substantial proof of dis- 
turbed sugar metabolism. In connection with the recording of the blood 


sugar time curve, Rabinowitch and Bazin® have previously discussed the 


essential details of carrying out the test and have, more especially, drawn 
attention to the importance of the “peak” and the “lag” as shown by the 
charted figures. 


Following Rabinowitch’s advice in the matter, a curve in our opinion 1s 
regarded as normal when: 

(1) The blood sugar in the fasting state (before glucose) is normal 
(0.08 to 0.12 per cent). 

(2) After glucose, the maximum blood sugar (“peak”) is not greater 
than 0.18 per cent. 

(3) The “peak” occurs at the 30 minute period. 

(4) The blood sugar is again normal, or below, at the 120 minute period, 
that is, two hours after the glucose is given. 

The following figures taken at random indicate the abnormalities under 
discussion : 


(1) Fasting .119 per cent 50 Gm. dextrose 30 minutes—.200 per cent 
60 minutes—.250 per cent 
gO minutes—.166 per cent 

120 minutes—.13I per cent 
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(2) Fasting .095 per cent 50 Gm. dextrose 30 minutes—.137 per cent 
60 minutes—.200 per cent 
gO minutes—. 192 per cent 

120 minutes—.181 per cent 

(3) Fasting .117 per cent 50 Gm. dextrose 30 minutes—.149 per cent 
60 minutes—.227 per cent 
go minutes—.122 per cent 

120 minutes—.o8g per cent 


In the opinion of some of us, perhaps the most impressive finding as the 
result of the enormous number of blood sugar time curves which have been 
carried out on our surgical patients has been that, whereas it is possible to 
estimate the degree of carbohydrate metabolism abnormality if fasting blood 
sugar figures are above normal, very little information is obtained if such 
figures are within normal limits, ¢e.g., .o8 to .12 per cent. In such cases the 
accurate estimation of the blood sugar time curve—30, 60, 90 and 120 minutes 
following the ingestion of 50 Gm. of glucose—may give information which 
is of the greatest value. 

In this connection, even though the blood in the fasting state may show a 
normal sugar value and, at the end of 120 minutes will be shown to have 
returned again to normal, the repeated examinations made show both a “‘lag”’ 
and, also, an abnormally high “‘peak.”” Normally the highest figure is obtained 
at the end of 30 minutes. If the highest figure is obtained at the end of the 60 
or 120 minute period, the “lag” is said to be present. The “peak,” or highest 
figure, which in Rabinowitch’s opinion should be less than .18 per cent, may 
he noted at the end of 30 or 60 minutes. 

During recent years a sufficiently large number of cases, who demonstrated 
more or less marked disturbances of carbohydrate metabolism and who toler- 
ated and weré apparently benefited insofar as wound healing was concerned, 
have been reexamined later and normal blood sugar time curves established 
to prove that they were not diabetics. 


ILLUSTRATIVE CASE REPORTS 
Case 1.—Hospital No. 2626/36 W. J. E. D., age 63, was operated upon, under spinal 
anesthesia, October 3, 1936, in order to drain a retroperitoneal abscess, lying behind the 
cecum, consequent upon a perforated retroperitoneal appendix. The abscess was about the 
size of a fist. The proximal half of the appendix was identified and removed, the distal 
half having been judged to have been gangrenous and to have been removed along with 
the purulent exudate. The abscess cavity was “bipped” and firmly packed with liquid 





parafin “bipped” gauze? The abdominal wound was “bipped” prior to opening the 
abscess. In addition, a large pack was inserted down to the right side of the pelvis. 

Blood sugar examinations were made: October 2, 0.140 per cent; October 5, 0.122 
per cent; October 10, 0.104 per cent; October 19, 0.103 per cent; and November 4, 
0.093 per cent. 

Insulin was administered commencing October 3, five units every six hours. The 
remaining blood sugar estimations were carried out while insulin was being employed. 

The patient received several intravenous glucose-saline 5 per cent, 750 cc. infusions 
after October 4, to each of which ten units of insulin were added, in excess of the routine 
insulin which he was receiving. 


Both packs were removed on the fourth day, and from this time on, patient’s course 
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was afebrile, with one or two exceptions. He was discharged with the wound soundly 
healed November 7, i.¢., 35 days following operation. He was allowed up in a chair for 
20 minutes October 18, 15 days after operation. No further insulin, or dietary control, 
has been employed since discharge from hospital. A fasting blood sugar examination 
made February 15, 1937, showed this figure to be 0.12 per cent. 


It is, of course, impossible to make a positive statement as to what the 
course of events would have been had insulin not been administered; at the 
same time, the gravity of the patient’s illness, coupled with his age, made it 
appear that a very serious outcome both as regards life and length of illness 
might have been expected. The wound as a whole healed kindly, without 
spreading inflammation, and the whole period of illness was, in our opinion, 
gratifyingly short. That the patient was not a diabetic is, I believe, proven 
by the data supplied. 


Case 2.—Hospital No. 1513/36 W. P. E. D., age 34. Admitted June 1, 1936, 48 
hours after a motor accident. He was found to be suffering from a fracture of both bones 
of the left leg, fracture of both femora, large depressed fracture of the left temporal region, 
multiple fractured ribs, on both sides, and injury to the left kidney. In addition, the left 
leg showed complete absence of popliteal and distal pulsation. 

Following admission, fasting blood sugar records, June 4 and June 26, showed blood 
sugar to be 0.108 per cent. On June 209, the blood sugar time curve showed the figures to 
be 0.114, 0.149, 0.181, 0.200 and 0.181 per cent. Following this examination he was placed 
on five units of insulin every six hours. Fasting blood sugar examination July 6 showed 
it to be 0.137 per cent. The dose of insulin was then raised to 24 units a day—ten at 
8 a.M. and five at 2 p.M., 8 P.M. and 2 A.M. While still receiving insulin, the following 
percentages were obtained: July 13, 0.111; July 20, 0.125; July 30, 0.112; August 26, 
0.095; and October 10, 0.100 per cent. 

On July 13, the insulin was reduced to five units every six hours, and on Octobet 
13, four days before discharge, it was reduced to five units every eight hours. 


That the patient was not a diabetic is proven, I believe, by the fact that his 


sarly blood sugar examinations, after admission to hospital, were low. At no 


time during his stay in the hospital was sugar demonstrated in the urine, and, 
on January 20, 1937, the appended blood sugar time curve was obtained. 


Percentage 
Blood Urine 
Sugar Sugar 
During fasting state 0.090 oO 
30 min. after glucose 0.126 
60 min. after glucose 0.133 
120 min. after glucose 0.133 
150 min. after glucose 0.120 
Note: There is no evidence of diminished tolerance. 
There is no evidence of delayed assimilation. 
Given 50 Gm. glucose in 250 cc. water. 
Nausea absent. 
Vomiting absent. 


His various injuries were treated seriatim. Immediately upon admission 
his condition was extremely grave and it looked as though an early exitu 
might be expected. With improvement in his general condition, with admin 
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istration of intravenous glucose-saline to which insulin at the rate of one unit 
to five units of glucose was added, and blood transfusions, he developed 


symptoms of acute mania. 


June 10, operation was performed for relief of a large depressed fracture in the left 
temporal region, which extended down toward, and involved, the base of the skull. 

June 18, two Kirschner wires were inserted into the left lower extremity, under com- 
bined gas and spinal anesthesia. (Prior to this time skin traction had been employed 
with the right limb in a Braun splint.) One wire was placed through the middle of the 
left femur and one through the left os calcis. The right limb was placed in a plaster- 
of-paris encasement. 

From the time of his admission his temperature ran an irregular course, ranging 
from normal to 101° F. and, on two occasions, to 103° F. 

By July 13, the left leg, which had become gangrenous up to the middle, appeared to 
be responsible for the febrile condition. The mental condition had cleared up rapidly 
following operation upon the skull. 

On July 13, union of the left femur seemed sufficiently strong to permit manipulation 
and amputation of the gangrenous leg and removal of the Kirschner wire from the femur. 
Amputation was of the guillotine type. On August 17, reamputation was performed and 
the stump partially closed. Again, September 1, further attempt at closure of the stump 
wound was made. 

Immediately following a sugar tolerance test, June 29, an increase in insulin admin- 
istration was made and the temperature, which for the previous three weeks had never 
been normal and which had ranged daily between 101° to 103° F., dropped, so that the 
maximum for the following four days was 99.2° F. 

About July 9, the temperature commenced to rise, reaching 101.2° F. or thereabout, 
daily. Amputation was performed July 13 and insulin again increased. July 17, the 
temperature was 99° F. at its highest, and remained so during the remainder of his stay 
in hospital. 


Although, of course, the statement is open to argument, there is no ques- 
tion in my mind that this patient would have died as the result of the infective 
process having its origin in the right leg, had it not been for the exhibition of 
relatively large doses of insulin. The improvement in the man’s general con- 
dition, and in the appearance of the limb, following the initial administration 
of insulin and its subsequent increase in quantity, was such as to make it 
difficult to avoid this conclusion. 

In a recent article by C. V. Ward,'! in which an analysis of 400 cases, 
admitted for repair of a damaged birth canal in the Gynecologic Service* of 
the Montreal General Hospital, is made, the importance of disturbed sugar 
metabolism in the healing of wounds is well shown. 

Ward reports that, between 1929 and 1933, there were admitted for repair 
of the birth canal 400 cases. In 257 of them, blood sugar estimations} were 
carried out and in 42 per cent of these cases (110) the fasting blood sugar 
was found to be above 0.120 per cent. 

All cases showing blood sugar above normal were prepared for operation 
by diet, or diet plus insulin. That these procedures have proved to be of value 

shown by the fact that in cases with normal blood sugar, 95 per cent resulted 


* A. D. Campbell, M.D., Director. 


+ Blood sugar estimations routine in all public ward cases but not for private cases. 
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in sound healing, whereas in the cases with elevated blood sugar, 94 per cent 
were followed by good operative results. 

Ward’s series of cases shows that, in instances of elevated blood sugar, 
only 25 per cent, at any time, showed sugar in the urine. Of the total number 
of 400 cases, but 20, or 5 per cent, were judged to be diabetics. This, not- 
withstanding the fact that in 42 per cent, fasting blood sugar was found to be 
above normal, and in 67 cases, or 17 per cent, insulin was employed both 
before and after operation. 

It would seem necessary in view of the wording of the title of this article 
to refer to the question, to what extent carbohydrate metabolism must be 
altered or interfered with in order that the individual should be classified as a 
diabetic. A. T. Bazin’s first reported case was evidently not a diabetic; 
nevertheless, hyperglycemia was present during the inflammatory stage of her 
wounds and, although a tendency toward healing had been absent for a period 
of many months prior to a specjfic dietary control of the hyperglycemia, fol- 
lowing the reduction of the blood sugar content to normal, healing promptly 
occurred. The two patients, Cases I and 2, whose histories are abstracted 
herewith, are clearly not diabetics. Scores of similar cases might be cited in 
which similar results have been obtained. 

Although observation and study of many cases over a period of years and 
analyses of numerous blood sugar time curves have impressed us with the 
importance and usefulness of insulin administration in even the mildest grades 
of hyperglycemia in the promotion of wound healing, it must be borne in 
mind that insulin is a dangerous preparation and that it may cause death. 
Although we are convinced that in a very large proportion of persons suffering 
from infected wounds and trauma, more particularly in those over 40 years of 
age, wound healing can be expected to progress more favorably if insulin be 
administered up to the limit of tolerance, we wish to insist that the exhibition 
of insulin must be carried out only with the patient in a hospital and under 
careful observation both as to clinical state and blood sugar estimations. Al- 
though we believe that five units of the old insulin may safely be administered 
every eight hours in the presence of trauma, in practically all adults, more 
particularly over 40 years of age, we are convinced of the necessity for blood 


sugar studies both before and also, as a rule, after insulin has been adminis- 


tered. Furthermore, such cases must be observed closely for even mild 
symptoms of insulin shock. 

Since the introduction of protamine zinc insulin, we have employed ten 
units of the new preparation given in the morning (at eight o’clock) instead of 
15 units of the old insulin given in divided doses. We do not wish to suggest 
that ten units of protamine zinc insulin or 15 units in the 24 hours of the old 
insulin is always sufficient dosage in nondiabetic cases; we wish, however, to 
insist that such dosage should not be surpassed unless the most accurate 
chemical investigation of the patient’s blood is possible. 

The following memorandum is probably unnecessary but the matter 
is of such supreme importance that I believe it should be referred to here. 
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Since there are available on the market at the present time the two forms of 
insulin, it becomes imperative that in individual cases the form of insulin 
prescribed should be made clear to attending staff, nurses, interns, efc., and 
to the dispenser, since it is possible to safely and properly administer a suff- 


cient number of insulin units in the protamine zinc form in one dose which 
might prove fatal if the old unmodified insulin, all of which becomes potent 
soon after its introduction into the body, were employed in similar dosage. 

We are not prepared at the present time to make a positive statement with 
reference to the relative value with regard to wound healing of the old (un- 
modified) and the new (protamine zinc protected) insulin. It is, however, 
probable that, in certain cases at least, the best results are obtained by the use 
of both preparations at suitable times and in proper dosage. 

Since, when insulin is added to an intravenous solution of glucose it is 
hoped that it will immediately assist the tissues in utilization of the injected 
dextrose, it would seem advisable, indeed necessary, to use for this purpose 
the original insulin preparation and not the protamine zinc insulin. 
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SKELETAL TRACTION IN THE TREATMENT OF FRACTURES 
AND DISLOCATIONS OF THE CERVICAL SPINE 


Wituiam E. Gaui, M.D. 
Toronto, CANADA 

REVIVAL of our interest in fractures and dislocations of the cervical spine 
dates from the paper of Davis, in which he showed that crush-fractures of 
the dorsal and lumbar vertebrae, unaccompanied by serious injury to the 
spinal cord, were best treated by reducing the impaction and immobilizing in 
hyperextension until healing occurred. Fractures and dislocations of the 
cervical vertebrae, however, differ from the others in that the manipulation 
required is attended by much greater risk of injury to the cord. Many writers 
refer to the ease with which a fracture of the odontoid or a dislocation of the 
articular facets in the midcervical region can be manipulated into place, but | 
happen to have seen one that did not result so well, which left such a deep 
impression on my memory that I look on the ordinary manipulations that are 


usually recommended as quite unjustifiable. The risk of increasing the damage 
that may have already been done is so great that extraordinary precautions, it 


seems to me, should be taken to prevent it. 

It would seem that steady traction applied to the skull would be the safest 
means of reducing the displacement. Unfortunately the ordinary method of 
applying such traction, by means of the leather halter, is ineffective and most 
uncomfortable. Heavy traction applied for any length of time causes pressure 
sores on the chin and occiput. These difficulties were overcome by the sug- 
gestion of my colleagues, R. M. Janes and K. G. McKenzie, that traction 
might be applied directly to the skull by ice tongs. Since the successful em- 
ployment of this method on the first case, some five years ago, every such case 
admitted to hospital has been treated similarly. 

Reference to the literature will show that skeletal traction for fractures 
and dislocations of the cervical spine has been advocated by others. Crutch- 
field recommends it and advises the use of special tongs which are narrower 
than the patient’s head and which are applied by inserting the points into holes 
drilled in the upper part of the parietal bones. Turner and Cone apply the 
traction by means of a wire passed through burr holes in the skull. Both 
these methods have advantages where it is intended to leave the patient for 
any length of time with the traction applied, as they make it possible for 
him to roll on his side without the head tongs coming in contact with the 
bed. As it is not our plan, however, to leave the traction applied for any 
longer than is necessary to overcome the displacement, we have found it con- 
venient to continue to use the simple ice tongs without modification, except to 
make them wide enough in the jaw to grasp the head at its widest part and 
to provide a lock which will prevent opening or further closing when they 
have been applied. 
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Number 
The application of the tongs is simplicity itself. Under local or intra- 


tracheal anesthesia, two tiny skin incisions are made, one above each ear, just 


below the most prominent part of the parietal bone. The points of the tongs 


are then introduced into these incisions and pressed firmly against the skull 
and driven about one-eighth of an inch into the bone by a sharp blow with a 
hammer. The tongs are then locked and the traction applied. I have never 
seen them slip out of place either as the result of heavy or prolonged traction 
or from the accompanying manipulations. 

At first it was our practice to put the patient to bed with the neck hyper- 
extended over the end of a mattress and to keep the traction on continuously 


_ Fig. 1.—Skeleton placed on a Hawley table which has been equipped with a special apparatus to 

allow the application of a plaster jacket with the ice tong traction applied. The patient’s trunk and 

head may be raised and lowered at will so as to correct displacements and to disengage dislocated 
cular tacets. 


for several days. While the patients made no objection to this and never com- 
plained of pain or discomfort because of the points of the tongs in the skull, 
nevertheless, we have abandoned it because in two cases a transient paresis of 
the deltoid, spinati, biceps and triceps appeared, indicating compression or 
stretching of the fifth cervical nerve. For this plan we have substituted one 
in which the heavy traction is applied only until the displacement is reduced, 
either as the result of the traction itself or of the combination of traction and 
manipulation or of traction and open operation. A plaster jacket incorporating 
the trunk and head is applied and allowed to dry before the tongs are removed 
Migs. 1 and 2). 

The importance of immobilizing the head after reduction of the displace- 
ent cannot be overemphasized, as there is a strong tendency in many cases 
r the displacement to recur. This is particularly so where there has been a 
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crush-fracture of one of the bodies or a combination of a crush-fracture with 
a dislocation forward of the vertebra above. Textbooks recommend Thomas 
collars, molded leather splints, and jury masts with a halter, but these devices 
in my hands have proved worthless. The only splint that can be relied upon 
to prevent the recollapse of a crush-fracture of the body or a recurrence of a 
forward dislocation of one vertebra on the other is the plaster of paris minerva 
or head-jacket. This must extend down to incorporate the pelvis, as a shorte1 
jacket does not immobilize the neck sufficiently and is quite likely to allow a 
recurrence of the forward displacement. 

The central idea in the technic is that the displacement shall be reduced 


Fic. 2.—Photograph of a patient, the roentgenograms of whose spine are shown in Figs. 3 and 4, 
under anesthesia and with 30 pounds traction applied. 

with the minimum of risk of causing further damage to the cord. After the 

roentgenologic examination has shown the nature of the injury, the tongs are 

at once inserted and traction applied. The patient is then placed on a special 


apparatus which enables one to place the head and the segments of the cervical 


spine which are above the injury in the correct relation to those below and to 
maintain strong traction during the application of the jacket. From 20 to 30 
pounds traction is applied for 10 or 15 minutes and then another roentgeno- 
gram is made. When the correction is complete the plaster is proceeded with, 
and as soon as it is set the tongs are removed (Figs. 3 and 4). 

This plan works admirably in simple crush-fractures and in moderately 
severe dislocations. It may fail, however, in cases in which the upper arti 
ular facets are locked in front of the lower ones—particularly where the dis 
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placement has been present for some time. In recent cases there is no objec- 
tion to adding gentle manipulation to the traction, but in those instances in 
which the displacement has been present for several weeks, manipulation is 
not likely to be successful and if persisted in is altogether too dangerous. In 
these cases the articular facets should be exposed through a dorsal incision 
and gently levered into correct relationship to one another. With the facets 
exposed, I have watched the effects of the manipulation of the head and in no 
case have I seen reduction accomplished by this method alone. Either the 
facets had to be levered into place or a portion of the superior facet of the 
lower vertebra had to be removed before replacement occurred. 


a nil 
i 


Fic. 3.--Roentgenogram of patient who had Fic. 4.—Roentgenogram of the same patient 
sustained a slight crush-fracture of the sixth cer- as shown in Fig. 3, 15 minutes after the appli- 
vical vertebra, and a gross forward dislocation cation of the ice tongs traction. 
of the fifth on the sixth cervical vertebra. 

The necessity for an open operation in these cases of forward dislocation 
in the cervical spine is less to be regretted when one remembers the marked 
tendency they have to recur, even after prolonged immobilization. It gives 
one an opportunity to fuse the articular facets by removing the articular 
cartilage and placing chips and slivers of bone around them after the manner 
of Hibbs. A successful fusion of the articular facets and laminae prevents all 
further forward slipping while causing no noticeable interference with the 
movements of the head and neck. Our experience has convinced us that one 
can foretell from the roentgenograms which cases are likely to have a tendency 
to recurrence after the removal of the plaster encasement and so save time by 
doing the fusion operation at once. One can do it either after the plaster 
bandage has been applied, through a large window, or, better still, it can be 
ione with the ice tongs in action and the plaster applied afterwards. Very 
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satisfactory temporary fixation is provided by fastening neighboring spines 
together with steel wire. 

Our experience has now extended over four years and has included all 
varieties of fractures and dislocations of the cervical spine. The chief points 
we have learned are these: 

(1) Skeletal traction applied to the skull is a safe and effective way of 
reducing the various displacements if employed soon after the injury. 

(2) If reduction is delayed, however, for two or three weeks or more it 
will be necessary to expose the articular facets in order that the replacement 
may be accomplished with safety. 

(3) In cases that have been reduced early and held effectively in a plaster 
encasement, the tendency to recurrence is slight, but in those that require 
operation, a fusion should be performed, as recurrence of the displacement is 
almost sure to take place. 


Discussion.—Dr. WILLIAM Darracu (New York): I should like to 
speak about some of the milder varieties of the cervical injuries. Unfortu 
nately for us, we have not had much experience with the more severe ones 
because if there are any associated cord lesions, they go to the Neurologic 
Institute; but we have had a number of cases of what we call unilateral 
subluxation of the cervical vertebra. 

My attention was first called to this by a man who came to the College of 
Physicians and Surgeons, Columbia University, because he was not satisfied 
with his preliminary education in the school of osteopathy. He took a full 
course at medical school, and turned out to be one of our best graduates in a 
number of years. A few years after he got started, I referred a patient to him 
who came in to me with what I called an acute torticollis. He called me up 
the next day and thanked me for referring the subluxation to him, which he 
had reduced, with immediate relief, and hoped I would send him some more. 

That was my first experience. In the last nine years we have had over 130 
unilateral subluxations of the cervical vertebra. They are a most interesting 
group. The usual story is that they are walking down the corridor and some- 
body shouts to them, and they suddenly turn their head, and it stays there; or 
it may occur in getting out of bed, or upon sneezing, or coughing, or any 
sudden twist. It can be demonstrated upon roentgenologic examination. 
One usually requires stereoscopic pictures taken on both sides, but it is per- 
fectly evident in the large majority of these cases that one of the articular 
facets has slid and been caught at least a half and sometimes three-quarters of 
the extent. Occasionally they will slide off and become the more serious type 
that Doctor Gallie has spoken of, with a locking. The milder cases will prac- 
tically always reduce if they are given two forms of treatment, one rest, and 
the other mild traction. The form of traction which we have used, and which 
has been satisfactory in most of the cases, is simply a gravity pull obtained by 
putting the patient flat on the back on an air mattress with the head hyper- 
extended, as described by Byron Stookey, sometimes with a little additional 
pull of two or three pounds. It usually reduces the displacement within 48 
hours, occasionally 24 hours. At the end of that time they are simply im 
mobilized with a plaster collar. 

One of our cases had a recurrence because the plaster collar we put on 
proved to be uncomfortable to the lady, who wanted to go to a dance that 
night. She got her boy friend to cut it off. In the middle of the dance th 
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subluxation recurred and she came back for another collar. We have had no 
experience with the skeletal traction. 

I saw a case Doctor Gallie demonstrated in Toronto, and I was impressed 
with the peace and happiness the man seemed to show, but I always wondered 
how many times the tongs pulled out. 1 am delighted to hear that they have 
not pulled out. I should like to ask Doctor Gallie how long he leaves the tongs 
on, that is, what he thinks is a safe length of time to leave them on, because 
| firmly believe that steady pressure on bone sooner or later will cause necrosis 
and slipping. 

Everything I have said is based on the work of Dr. Barbara Stimson, of 
our staff, who reported her observations in the J.A.M.A., 104, 1578-1579, 
May 4, 1935, and in Surg., Gynec., and Obstet., 58, 1007-1017, June, 1934. 


Dr. WittrAM J. Mixter (Boston) : I feel that Doctor Gallie’s paper is a 
very timely one. I think that the modern methods of traction combined with 
fusion in these lesions of the cervical spine and elimination of laminectomy 
are a definite step in advance, and as a neurologic surgeon, I should welcome 
these suggestions. 

Dr. CHARLES C. LUND (Boston): I am rising just as a patient who has 
had a broken neck. In 1925, I was in an automobile accident, and I had my 
coronoid process cracked, but not displaced. I can still remember a good many 
of the sensations during the first few hours and days of that experience. The 
fracture of the coronoid is a little difficult to demonstrate roentgenographically, 
and was not demonstrated in my case during the first few days. During that 
time, attempted traction was made with a cardboard Thomas card, which gave 
some relief, but really not very much. 

At the end of about a week, the diagnosis was definitely arrived at, and a 
real fixation with a molded leather apparatus of about the same size as the 
plaster encasement shown by Doctor Gallie was applied, and from then on | 
was entirely comfortable. I have a suspicion that if skeletal traction had been 
used during the. time, before the final diagnosis was made, that I would have 
been a lot more comfortable, even if it would not have made any difference 
in the result. 


Dr. Fraser B. Gurp (Montreal, Canada): During three years’ member- 
ship in this organization, I have been impressed, as Doctor Gallie has sug- 
gested, with the fact that although to my knowledge a number of the Fellows 
were experts in the treatment of fractures and dislocations, such topics had 
not been presented for consideration before this body. I, therefore, agree 
with Doctor Gallie in his preliminary remarks. 

[ have felt that perhaps it is in order to draw attention to another feature 
of technic in the treatment of these fracture-dislocations of the spine, par- 
ticularly of the first and second laminae, which has been used, as most of you, 

presume, know, in Montreal, having been, in the first place, suggested by 
Cone and Turner, at the Royal Victoria Hospital, and used at the Montreal 
reneral by Elvidge and Nutter ; namely, the grafting of the skull to the upper 
‘ervical spine by means of grafts from the iliac bone. This technic used in 
onnection with skeletal traction as employed by them, with two bore holes on 
ther side of the skull, has proved, I believe, perfectly satisfactory. The 
tients are comfortable where that method has been employed. Union of the 
ise of the skull with the upper cervical spine is effected, so that risk of 
‘displacement of the skull upon the first or second vertebral bodies is ren- 
dered impossible. 
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Dr. WALTER E. Ler (Philadelphia) : I had the privilege, some three years 
ago, of seeing this apparatus, and its method of extension, applied at a clinic 
given by Doctor Gallie in Toronto. The comfort of the patient, in spite of 
the fact that he had been in extension for nearly 48 hours, was surprising. 
There was a complete reduction. The question that arose among the group 
of visitors was the possibility of necrosis of the bone or meningitis. I have 
discussed this with Doctor Gallie recently, and he tells me no such complication 
has developed in any of his cases. 


Dr. FrepeEric J. Corton (Boston) : I would like to ask Doctor Gallie if he 
has ever tried a procedure I did once some years ago; namely, the lacing of 
wire about the spinous processes above and below the level of the damage, 
going in and out about the spines in front of the ligamentum nuchae. It 
worked out extraordinarily well in one case and might be worth doing again. 


Dr. WittiAM E. GALLie (Toronto, Canada) closing: I am very pleased 
indeed with the amount of discussion this little clinical paper has aroused. In 
reply to Doctor Cotton, I would say that I have had experiences similar to his 
with the use of wire and that I think it is an excellent method, but in the more 
serious cases, particularly where there is a crush of the anterior edge of the 
vertebra below, it seems to me that a fusion should be performed as well, as by 
this means a more permanent result will be obtained. 

To Doctor Heuer, I would say that we have no special roentgenologic 
equipment but use a simple portable apparatus which takes the lateral and 
vertical positions. 

To Doctor Darrach I would say that the longest time we ever left the 
tongs in place was a month. As I said in the paper, on two occasions heavy 
traction applied for over 24 hours produced weakness of the shoulder girdle 
so that we now try to complete the reduction and get rid of the traction within 
two or three hours. In one case, however, we had it on for a month without 
any ill effect whatsoever. 

I should like to take this occasion to thank Doctor Darrach for his remarks. 
Many years ago, when I was very young, he came to Toronto to address the 
Medical Society and I led an attack on his paper. Since then he has never 
missed an opportunity to heap coals of fire upon my head by the nice things 
he has had to say. 





RUPTURE OF THE LUMBAR INTERVERTEBRAL DISK 
AN ETIOLOGIC FACTOR FOR SO-CALLED “‘SCIATIC’” PAIN 
Wituram Jason Mixrer, M.D. 
Boston, Mass. 
FROM THE SURGICAL SERVICES OF THE MASSACHUSETTS GENERAL HOSPITAL, BOSTON, MASS. 
SCIATICA is a common complaint. We believe we can show that an un- 
‘sciatic”’ pain 


‘ 


known but probably a small percentage of cases of intractable 
are caused by rupture into the spinal canal of a lumbar intervertebral disk, 
that the lesion can be accurately demonstrated and that operative treatment 
will effect a cure. 

In preliminary communications! * we have traced the earlier literature 
concerning rupture of the intervertebral disk. Notable among these con- 
tributions are those of Goldthwait,? Middleton and Teacher, Dandy,® and 
Schmorl.® We linked with these the reports of so-called enchondroma of the 
intervertebral disk especially emphasized by Elsberg’ and Stookey® and 
reported Barr’s! recognition of the fact that these two lesions usually were 
one and the same, and not separate entities. True enchondroma of the spine 
does occur, but it is rare. 

Since our last observations,” certain other reports have been published 
relative to this condition, notably those by Hampton and Robinson® concern- 


ing the roentgenologic findings in these cases, that by Love,'® from The Mayo 
11 


Clinic, and that by Barr. 

While most of the cases reported here have been operated upon by me, | 
wish to thank Dr. John S. Hodgson and Dr. James C. White for allowing 
me to include their cases. I also wish to thank the neurologic, orthopedic and 
roentgenologic departments. Without their cooperation this work could not 
have been accomplished. 

We have been particularly interested in those cases in which one or the 
other of the two lower lumbar disks were affected. They are by far the most 
common and we believe that many have been overlooked in the past. 

Extrusion of a small disk fragment into the spinal canal usually causes 
none of the signs that we associate with lesions of the cauda equina. In 
common with several well-known diseases such as lumbosacral strain, sacro- 
iliac strain, etc., this condition is characterized chiefly by pain. This pain is 
of the type referred to for many years as sciatica. If, as occasionally happens, 
the extruded disk fragment is large, the signs are similar to those found in 
cases of tumor of the cauda equina. 

About 60 per cent of these cases will give a history of trauma at, or shortly 
before, the onset. The one outstanding feature is pain, starting in the back, 
streaming down the thigh and the outer side of the leg to the ankle. The 
pain is severe, lancinating in character, is brought on by bending or lifting and 
is usually lessened by lying down and sometimes by strapping. The pain 
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comes in attacks and there may be long remissions. There is limitation of 


motion in and flattening of the lower back. Frequently there is a list to the 
side of the lesion. Ability to raise the leg in extension is limited. This is the 
one positive, objective sign present in all cases but is of little diagnostic sig- 
nificance because of the frequency with which it occurs from other causes. 
In some cases raising the good leg will cause pain in the bad one. Neurologic 
signs are few. The one that we have come to expect is absence or diminution 
of the ankle jerk on the affected side. Even this sign is absent in at least 40 
per cent of our cases. Roentgenologic examination of the lumbar spine 
occasionally shows narrowing of the intervertebral disk but this is not com- 
mon enough to be of diagnostic significance. In those cases where there is 
gross compression of the cauda equina we find much more outspoken signs 
and symptoms but, as stated above, these are rare. 

It is apparent that a diagnosis of ruptured disk cannot be made on such 
meager evidence, but such evidence is enough to arouse suspicion. 

Unless conservative orthopedic treatment brings relief in a reasonable 
length of time, every case presenting this picture of intractable sciatic pain, 
splinting of the back and limited straight-leg raising should have a lumbar 
puncture performed. The needle is inserted into the fifth space or if this is 
impossible, into the fourth, and the first few drops of fluid withdrawn are 
set aside for determination of the total protein. The usual routine mano- 
metric and laboratory examinations are made but are usually uniformly 
negative. The one important test is the determination of the total protein 
in the first fluid withdrawn. This is important, as the fluid higher up in the 
lumbar portion of the spinal canal may show a normal protein content even 
if that low down is abnormal. 

We may assume that a total protein content of 40 or 45 mg. per cent is 
the upper limit of normal and that any figure above this level is highly sug- 
gestive of some pathologic condition. If this is the case, examination of the 
spinal canal with lipiodol is indicated. As 15 per cent of proven cases showed 
a total protein of below 4o, the presence of a normal spinal fluid will not rule 
out ruptured disk. Lipiodol examination is indicated in cases with normal 
protein content before major orthopedic operations such as lumbosacral or 
sacro-iliac fusion are performed. 

The final diagnosis of ruptured disk rests almost entirely on the roent- 
genologic examination following the injection of 5 cc. of lipiodol into the 
lumbar portion of the spinal canal. It is not necessary to go into the technic 
of this examination. It has been well described by Hampton and Robinson.” 
In order to obtain accurate information this technic must be carried out very 
carefully. It includes careful fluoroscopic examination on the tip table, the 
lipiodol being run up and down repeatedly in the spinal canal and spot plates 
taken when the defect is demonstrated. 

We know that lipiodol seldom gives any lasting symptoms but it is never 
absorbed and therefore should not be employed unless the indications are clear 
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I believe it should be reserved for those cases with an elevated total protein, 

those in which adequate and prolonged orthopedic treatment has been unsuc- 

cessful, and in which some other definite cause of sciatic pain cannot be found. 
The causes of a total protein content above normal limits need further 

We have records of 21 unoperated cases that were subjected 


investigation. 
In four the total protein was 


to lipiodol examination with negative findings. 
below 40 and in 17 the elevated protein content has not been explained 
satisfactorily. 

It is uncertain whether rupture of an intervertebral disk is entirely the 
result of injury or whether there may be an underlying weakness in the disk 


Fic. 1.—Rupture fourth lum- Fic. 2.—Rupture 
bar disk. Large lateral defect in fourth lumbar disk. Mod- 
lipiodol column. erate sized defect. (New 
England Jour. Med., Au- 


gust 29, 1935.) 
itself. It is certain that we find this lesion in a few individuals who deny 
specifically ever having had any serious back injury. 
The lesion commonly found at operation is a definite break in the annulus 


with protrusion into the spinal canal of a portion of the annulus accompanied 
by some of the nucleus pulposus (Fig. 3). The extruded fragment usually 
lies anterior to the dura and the posterior longitudinal ligament and is com- 


pressed into a hemispherical mass by these structures. The fragment is 
irregular, appears to have been torn and frequently has no attachment to the 
rest of the disk. A definite opening in the annulus can be demonstrated 
eading down into the nucleus. 

We believe that this lesion tends to permit increased mobility between the 
vertebral bodies. Therefore, we have planned our operative procedure with 
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this in mind. It is unnecessary to perform an extensive laminectomy as long 
as the exposure is accurately planned. Let us take, for example, a rupture of 
the fourth lumbar disk. The laminae are exposed as usual, the spinous 
processes being preserved attached to the muscles on one side. The lamina of 
the fourth lumbar vertebra on the affected side is resected. The other side is 
left long, only a portion of it being removed. The lower edge of the lamina 
above and the upper edge of the one below are removed, care being taken 
not to remove the whole of either (Fig. 4). It is now possible to palpate the 
spinal canal and the protruding fragment can be felt in most cases. If the 


lesion is far out at the side of the disk or cannot be recognized the exposure 
‘ s 


Fic. 3.—Photomicrograph from specimen obtained at operation. Material 
from annulus on the left, and from nucleus on the right. 
is widened by removing the articular process of the fourth entirely. It will 
then be seen that the anterior border of the facet of the fifth and the liga- 
mentum flavum overlie the fifth root sheath. It is usually necessary to cut 
these two structures away even if the mass can be felt. It probably is wise to 
do so anyway as the articular facet is the structure against which the fifth 
root is pressed by the disk fragment which lies in front of the root. The 
lumbar portion of the card is then drawn over toward the midline, either 
above or below the root sheath according to the position of the mass (Fig. 5). 
This exposes the posterior longitudinal ligament which is incised and the 
fragment removed (Fig. 6). It usually lies free and can be teased out with 
out difficulty. The opening running down to the nucleus pulposus can then 
be demonstrated. 
780 





wa 
op) 
— 
an’ 
— 
) 
_ 
<< 
(aa 
= 
[oa) 
—_ 
Ly 
ad 
is4 
(x) 
hy 
i 
~ 
=< 
= 
eo 
_ 





OF 


RUPTURE 


Pd hee 





Fic. 4.—Dura_ exposed. Mass can be palpated Fic. 5.—Lumbar portion of the cord drawn aside. Mass Fic. 6.—-Posterior longitudinal ligament incised ex- 
through the dura. showing through the posterior longitudinal ligament. posing the extruded fragments. 
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Sometimes it is easier to remove the fragment by incising the dura pos- 
teriorly and again anteriorly and in many instances we have opened the dura 
simply to remove the lipiodol. If this is done the root or roots riding over 
the fragment can be inspected. It will be seen that the compressed root is 
distinctly reddened and edematous, unlike the rest of the cauda equina. In a 
few cases instead of a frank rupture with an extruded fragment we have 
found a general bulging of the whole edge of the intervertebral disk (Fig. 7). 
It is as though the disk had been compressed and had mushroomed backward. 
Usually we have trimmed off some of the protruding disk where it seemed to 
compress the fifth root. In others we have contented ourselves with removing 
the edge of the facet. These cases are not 
as satisfactory as those in which there is 
a frank rupture. 

We have felt that any laminectomy 
must further weaken a spine already 
weakened by rupture of the disk. For 
this reason we have felt that some form 
of fusion is advisable in many instances. 
This is particularly true in patients who 
do heavy work. If fusion is indicated it 
is carried out by a member of the ortho- 
pedic department as soon as the fragment 
has been removed. 

A surprising phenomenon that one 
notes in handling a group of these cases 
is the immediate relief obtained. Many 
times the patient will tell you that the 
pain in his leg is completely relieved as 
soon as he recovers from the effect of the 
anesthetic. 

In all, we have operated upon 58 cases 
of rupture of one or another of the lumbar 
disks. 

During the investigation of this sub- 
Fic. 7.—General_ posterior bulging of ject, seven cases have been operated upon 


the disk margin. That on the right is 
the most marked. in which no abnormality of the disk was 





demonstrable. In three, chronic arachnoiditis was found and in four, no lesion 
within the spinal canal could be seen. In only two of these cases did the 
roentgenologic findings suggest a ruptured disk. In all the rest of these cases 
it was thought advisable to perform a lumbosacral fusion anyway and explora- 
tion of the spinal canal was the first step in the fusion operation. 

This paper was written in order to present a group of cases suffering from 
intractable sciatic pain without paralysis or outstanding neurologic signs. The 
results obtained in this series, leaving out those with frank compression of thi 
cauda equina, are summarized in Table IV. 


782 











Volume 106 RUPTURE OF INTERVERTEBRAL DISK 


Number 4 





TABLE [ 


SEX AND AGE INCIDENCE 


Cases Per Cent 
WORE cts Sg ee 13 22.6 Youngest....... ORLA 28 Ene : 20 
Races Hiri ke, ey 45 77.4 Reais ftp kae hiss aoe eS a 
PORE 26 in a otek we Peres 37 
OUENS 50 oh s EON 58 100 


TABLE I] 


LOCATION OF LESION 





Disk between second and third lumbar vertebrae.......... 1 
Disk between third and fourth lumbar vertebrae........... 4 
Disk between fourth and fifth lumbar vertebrae........... 35 60% 
Disk between fifth lumbar and first sacral vertebrae........ 17 30% 
Disk between first and second sacral vertebrae............ I 

Total a re eee , ee ae Satie Ghee 58 


TABLE III 


RESULTS IN ALL CASES 


oh ae ae 32 
Imiproved:........ aoe 14 
Unimproved.......... Sessa Bae tele eo hao 2 
Died, result of operation I 
Died, unimproved, urinary sepsis........... 1 
Too recent to evaluate Pa Ba re 8 

fk | Eh: Ue ee eo 


TABLE IV 


CASES OF SCIATIC PAIN WITH MINOR NEUROLOGIC SIGNS 


Ruptured intervertebral Disk.................. 48 
a a ees eet ate PES i 
PUISEOVOC ns So oc deen cst SG TEA: 
Ummoproved........... eee Bed ee Sa 
noo recent to evaluate. ...........ss.5. 8 

Localized arachnoiditis. . su ceecmarerewepecet 1a 

Negative explorations........... EN rar ers 4 

WRITERS A eee 514 4 Sc Biot Cat aed Suen es ja gee 

‘1s Lk ae a fierce 55 


CONCLUSIONS 
Rupture of a lumbar intervertebral disk into the spinal canal, particularly 
the fourth or fifth, is a definite cause of sciatic pain. 
This is one of the few causes of sciatic pain in which compression of a 
nerve root can be demonstrated. 
The diagnosis can be made with great accuracy. 
The results of operative removal of the fragment are highly satisfactory. 
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Discussion.—Dr. Howarp C. Narrzicer (San Francisco): Doctor 
Mixter deserves great credit for clarifying our ideas as to the cause, pathologic 
changes in and treatment of a considerable number of patients who suffer from 
low back pain and sciatica. Previous to Doctor Mixter’s work, most neurologic 
surgeons probably had had the experience of operating occasionally for what 
had been diagnosed as an intraspinal neoplasm, and encountered instead a 
cartilaginous mass of one type or another. The underlying pathologic changes 
in these patients were not realized. Since Doctor Mixter called our attention 
to it, my associates and | have been greatly interested in the subject and have 
operated upon some 30 patients with this type of disturbance. 

The material found and removed at operation is not pure cartilage, but 
fibrocartilage, usually stringy in appearance and much like chewed up chalk. 
The gradation of tissue between the nucleus pulposus and the annulus fibrosus 
is indefinite, and apparently circulatory changes in the intervertebral disk may 
occur at very early ages. Degenerative changes undoubtedly play an impor- 
tant part. Our patients have shown a little wider variation in age than Doctor 
Mixter’s, the youngest being 18 and the oldest 63 years of age. 

We have been greatly impressed that such a high percentage of the patients 
whom we have investigated for the cause of low back pain, or sciatica, or both, 
have proved to have organic changes—usually fibrocartilaginous of the disk, 
but sometimes alterations in the ligamentum flavum. In this group of patients 
with chronic severe symptoms, proved pathologic changes in the spinal canal 
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were found in more than one-half. I believe that we investigated no patients 
except those who had had prolonged treatment and, frequently, many recur- 
rent attacks. Almost all of them had had strapping, manipulations, physio- 
therapy of various kinds, traction, casts, braces, etc. 

The industrial aspects of patients in this group will have to be thought of 
shortly. Not all of the patients have a history of a single severe trauma ; some 
have had repeated lesser trauma, as from riding horse back, jumping, efc. 
There is, in addition, still a question as to what proportion of patients, who 
have had a low laminectomy or hemilaminectomy, will require fixation of the 
spine by bone graft. Perhaps there will be a considerable number, but cer- 
tainly not all of these patients will have persisting disability, even for heavy 
work. 

In our experience, the clinical picture varies greatly. In some instances 
there has been complete compression of the dural sac with involvement of all 
fibers passing from the dura below that level. Commonly there has been some 
pain in the back, but sciatica has been the leading feature. Frequently there is 
evidence of involvement of the fourth or fifth lumbar root with subjective or 
objective sensory alteration over the outer side of the leg in its lower two- 
thirds and extending over on to the dorsum of the foot. Muscles supplied by 
the external popliteal nerve also frequently show weakness and occasionally 
there is a disproportionate weakness of one or another muscle in this group. 
Often the extensor proprius or the tibialis anticus may seem disproportionately 
weak by comparison with the other extensors. It is a matter of considerable 
interest that complete remissions in the signs and symptoms of back pain and 
sciatica may occur and yet, ultimately, rupture of the intervertebral disk is 
found. 

At operation, the cartilage is usually in a lateral position, slightly anterior 
to one of the nerve roots. Often they can be felt more readily than seen. 
Occasionally they are found in bizarre places. I recall one case in which a 
large mass of fibrocartilaginous material had herniated around the lateral side 
of the dura and had come to lie immediately beneath the lamina where it 
compressed the dural canal. Continuation of this mass around the dura led 
one to the opening in the intervertebral disk from which it originated. In 
another recent instance, a cartilage had penetrated the ventral surface of the 
dura and had come to lie inside it as a pedunculated mass. 

Even after the laminae are removed, it is not always easy to recognize 
immediately these small protrusions of cartilage—and very small ones indeed 
may compress a root sufficiently to give severe symptoms. I am sure that we 
should have missed a considerable number if extradural exploration, which 
was negative, had not been followed by wide opening of the dura with careful 
retraction of the filaments of the cauda equina and inspection of the inner 
surface. In a considerable number we have thus located the rounded protru- 
sion pushing into the dura, and usually there are minute telangiectases alter- 
ing the appearance of the dura at that spot. Frequently the nerve root is 
compressed and often it is considerably swollen. We have removed a number 
of these cartilages by the transdural route, which oftentimes is easier than the 
extradural removal and is less vascular. 

In several instances in which disease or injury of the intervertebral disk 
was suspected, we found instead alterations—thickening or fibrosis—in the 
ligamenta flava. One of my associates, Doctor Brown, recently operated 
upon a patient who had a complete transverse obstruction of the dural canal 
irom such a cause. 

Complete blockage of the canal is, of course, infrequent and small hernia- 
ions compressing the root may give severe symptoms without noticeably 
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affecting the flow of lipiodol as seen under the fluoroscope. Unless the 
roentgenograms are taken in such a direction as to bring the indentation of the 
column of lipiodol into profile, the condition may be missed. Repeated studies 
are not infrequently necessary. We feel greatly dependent upon the 
roentgenologist. 

Doctor Mixter’s work has reduced the number of patients who have been 
treated unsatisfactorily in the past for conditions vaguely considered as 
lumbosacral or sacro-iliac disorders and has made the pathologic changes clear 
in a large proportion of them. In most of these patients the diagnosis is not 
difficult and the treatment is highly satisfactory 


Dr. KELLocc SPEED (Chicago) : Among the last 100 patients I have seen 
with complaint of back, thigh and leg pain, well described by Doctor Mixter, 
practically all with the history of trauma, five have continued to complain in 
spite of palliative treatment extending in some instances over a period of three 
years. One patient had a trisacral fusion. None had compression or other 
fracture of the spine. Three of these five patients were given lipiodol spinal 
injection after puncture, and all, showed defects in the roentgenogram sug- 
gesting cartilage protrusion. 

No xanthochromia or increased pressure of spinal fluid was found. Pro- 
tein content varied from 20.2 to 34.8 mg. Cell counts were low or zero, and 
sugar determinations varied from 65 to 75.6 mg. There were no neurologic 
findings of cord tumor. 

My experiences after such a low percentage of persisting symptoms leads 
me to believe that these patients with back and “sciatic” pain should be offered 
ordinary nonoperative treatment, including correction of focal infections, and 
injections with normal salt solution into the sacral plexus, followed by wearing 
a back brace for a while before lipiodol is injected intradurally. This oil may 
never absorb, and probably should not be injected unless it is to be abstracted 
later by open operation. I evaluate lasting atrophy of the thigh muscles along 
with pain as an indication for lipiodol injection. 

Disk injury, or protrusion, concomitant with compression fracture, but not 
necessarily at the same level, may account for many of the long standing 
instances of back pain after compression fracture of the body of the vertebra, 
although hyperexter asion of the spine and a chance to recover bony support 
may be given. Mechanical analysis of the ordinary compression injury of 
the spine by flexion or direct pressure of the superimposed body weight, 
however, does not seem to explain a posterior protrusion of the intervertebral 
disk at the fracture level at the time of the fracture. The possibility of the 
congenital nature of these protrusions must be kept in mind, whether into the 
corpus of the vertebra, or posteriorly into the spinal canal, later to be aggra- 
vated by trauma. 

Most of these patients have flat lumbar areas, or even lumbar kyphosis of 
years’ duration. When a displaced disk is roentgenologically proven, it should 
be removed and a spinal fusion covering the defect caused by the operative 
approach for the removal and at least one segment of the spine above and 
below must be included. 


Dr. WILLIAM JASON MrxTER (Boston), closing: Doctor Speed has spoken 
of his fear of the use of lipiodol. I also feel definite hesitation in using it, 
unless the indications seem clear. I believe that if these patients do not recover 
under palliative orthopedic treatment, the use of lipiodol is indicated. I have 
seen no permanent bad results from the use of lipiodol; there have been some 
cases of neuralgic pain reported following its use, but I do not think the) 


are common. 
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It seems to me that the lesion of which we are speaking this morning is 
seldom associated with fracture of the vertebra, and that probably the cause is 
a different kind of trauma than that which causes a compression fracture of 
the vertebra. 

I like to theorize that it may be a direct pushing together of the two 
vertebral bodies rather than a bending crush. Some of our histories have 
pointed to that. 

Fusion, I think, should be used in most of the industrial cases, because we 
are expecting to return them to heavy work. I think most patients who do 
not work hard can probably get along perfectly well without fusion. 

The lateral view is of very little value, as Doctor Speed has said. Remem- 
ber that the fifth root is compressed by the fourth disk, not the fourth root by 
the fourth disk. Always open the dura if you cannot find the mass outside. 





ANESTHESIA AND SURGERY 
Rateu M. Waters, M.D., ann Erwin R. Scumipt, M.D. 


Manpison, Wis. 
FROM THE DEPARTMENTS OF ANESTHESIA AND SURGERY, UNIVERSITY OF WISCONSIN MEDICAL SCHOOL, MADISON, WIS 

ANTISEPSIs and later asepsis, together with anesthesia, made possible the 
development of modern surgery. Accepted by surgery, of the two it is only 
asepsis that was taken up whole-heartedly and developed. Anesthesia was 
gladly welcomed, but received little aid or stimulation either as an art or a 
science, by the surgical profession. Snow supplied a beginning scientific 
background for anesthesia; and, because the agents were potent enough to 
satisfy the demands of the surgeons, attempts to improve the status of anes- 
thesia by medical men were frowned on by the surgical profession, and often 
deliberately hindered. This attitude placed anesthesia in the hands of young 
assistants who looked upon it as a necessary evil, a step, or a stage on their 
way to become a surgeon, or into the hands of the technician. This attitude 
has resulted in a distinct delay in the development of anesthesia as an art 
and a science. 

The basis of this paper is derived from an association with medical men 
interested in the science and art of anesthesia, and is an attempt to correlate 
anesthesiology and surgery in a clinical way. 

Anesthesia is produced by reducing the reflex activity of the nervous sys- 
tem. The reflex activity of the nervous system is directly proportional to 
the metabolic rate (Chart 1). Metabolic rate is variable, depending on sex, 
age, pain, emotion, fever, degree of muscular relaxation, and thyroid activity. 
The metabolic rate of a patient may be decreased by eliminating the factors of 


pain, nervous and muscular tension, thyroid activity, and fever. Pain and 


emotion are reduced by preoperative use of morphine, barbiturates, scopola- 
mine, and nonvolatile drugs by mouth, hypodermic, etc. Thyroid activity, as 
in hyperthyroidism, is reduced by rest, food, sedation, and iodine. For each 
degree of fever, the metabolic rate is increased 7 to 8 per cent. If possible, 
the patient should wait for surgery until free from fever (Chart 2). These 
factors explain the reason for the varying amounts of agent necessary in 
the 100 per cent potent, and with the less potent agent demonstrate the 
impossibility of reaching a satisfactory stage of anesthesia (Chart 4). 
The third stage of anesthesia has been divided into four planes (Chart 3). 
This has been made possible by observing certain physical signs as the anes 
thesia progresses up or down. Among these signs are the respiratory rate, 
the type of breathing, the abolition of the action of the intercostal muscles, 
the movement of the eyeball, the pupillary reaction with and without preopera 
tive medication, the eyelid reflex, and the swallowing and vomiting reflex. The 
importance of making these finer divisions of the third stage becomes apparent 
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(Chart 2). Many operations do not need third or fourth plane anesthesia, 
and many operations need a third or fourth plane anesthesia only for a short 
period and for a certain stage of the operation. Twenty minutes of third 
plane anesthesia may be as hard on a patient as two hours of second plane 
anesthesia. Fourth plane anesthesia paralyzes the smooth muscle fibers of 
the blood vessels allowing the active circulating blood volume to be reduced 


and thus produces shock. 


® 
~ 


& 


x 
x 
a 
wW 
a 
= 
o 
” 
x 
WwW 
a 
a 
< 
oO 


a OS Se Se Re 
| 


—}—+—+—4_+ +, 


Cuart 1.—The curves indicate the metabolic rate for male and female from birth 
to the seventh decade. The curve for males shows the limits of plus or minus varia- 
tions of 15 per cent, which roughly delineates the range of ‘‘normal’’ variability. The 
curve for females is lower than that for the males. These curves, from ages six to 
75, reproduce the latest Mayo Clinic predictions' with the single difference that their 
absolute values have been lowered by constant percentage amounts necessary to fit 
them to the measurements on normal subjects made over a period of years at the 
University of Wisconsin and State of Wisconsin General Hospital.2. The curves below 
six years are idealized continuations that follow the general trend of the classic 
smoothed curve of Aub and DuBois.?, * 


The value of this finer distinction becomes more apparent in clinical 
surgery when we appreciate at what levels the various reflexes are abolished. 
lt means a close cooperation between surgeon and anesthetist. As the opera- 
tion progresses, the anesthetist can vary the depth of the anesthesia so as to 
eliminate the necessary reflexes to permit the performance of the operation, 
keeping the patient in the planes of anesthesia that are least harmful. 

The various reflexes necessary to produce the clinical signs which are 
used in placing the level of anesthesia have been presented. A few other 
reflexes and the level at which they are abolished will be presented to show 
low these facts may be used to the advantage of the patient and the surgeon. 

All reflexes as a result of skin trauma are abolished by anesthesia in the 
upper half of the first plane. Therefore for skin incisions this is sufficient. 
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The reflex contraction of skeletal muscle is in proportion to the size of the 
muscle, the amount of traction stimulus, and the suddenness with which the 
stimulus is applied. Gradual stretching produces little or no response, and 
long continued stretching will produce a temporary paralysis of the muscle. 
Lower second plane anesthesia will abolish skeletal muscle contraction. Trac- 
tion reflexes arise as a result of tugging or pulling on visceral structures. 
These are proportional to suddenness and the strength of the stimulus. The 
excitation of these reflexes results in: (1) Contraction of the abdominal wall 
with expulsion of the viscera ; (2) stimulation of the respirations ; and (3) ad- 
duction of the vocal cords. Even lower third plane anesthesia may not 
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Cuart 2.—With a metabolic rate of 24 calories per sq. Mm. of body surface, 
add the factor of fear and the rate is elevated as indicated by line A; pain will raise 
it as represented by line B; fever will give line C; and thyroid activity will result 
in line D. To depress this rate, barbiturates the night before will eliminate fear 
and give line F; the emotions are allayed and line G results; and preoperative medica- 
tion with morphine and scopolamine will result in a lower rate—a much easier patient 
to handle. Levels of Anesthesia at Which Refleres Are Abolished: (A) First part of 
first plane, third stage. Brain, bone, thyroid, breast, stomach, kidney, and other 
glandular tissues, except for traction reflexes from their coverings or attachments, are 
abolished. (B) Upper half of first plane, third stage. Skin reflexes are usually 
abolished at this level. (C) Below middle of first plane, third stage. Pharyngeal 
reflex is abolished. (D) Lower border of first plane, third stage, abolishes or renders 
negligible reflexes caused by injury to or cutting great sciatic nerve. (E) Junction 
of first and second planes, third stage, abolishes cough reflex. (F, G, and H) Lower 
level of second plane, third stage, abolishes or renders negligible muscle reflexes. The 
anal sphincter reflex may not be abolished by the fourth stage. The traction reflexes 
met with so frequently in abdominal surgery may be abolished but readily instituted 
by rough handling of the viscera. The subidiz uphragmatic reflex. an adduction of the 
vocal cords usually upon expiration with a_ contraction of the abdominal muscles, may 
be present in the third plane; then intubation is preferable to deeper anesthesia. (I) 
Third plane, third stage, abolishes tone of smooth muscle when it reaches the middle 
of the plane (Guedel*). 


abolish these reflexes, but skeletal muscle response is abolished at the lower 
part of the second plane. By making traction gently, slowly, and continuously, 
the reflexes may not be irritated, and the necessity for the lower third stage 


anesthesia with the attendant paralysis of smooth muscle never arises. This 
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is particularly true of the peritoneum. In closing an abdomen, application 
of forceps to the peritoneal edge and then pulling quickly on them stimulates 
these traction reflexes and changes the depth of anesthesia necessary from a 
second plane to a third plane or even deeper. 

The upper plane of the first stage is sufficient to abolish the pain in surgical 
traumatism to bone, brain, thyroid, breast, kidney, spleen, liver, stomach, 
intestines and omentum. Their ligamentous attachments may be cut, burned, 
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Cuart 3.—Column 1 shows the respiratory motion. During the first stage it 
is fairly regular. There may be variations as a result of fear or emotions. The sec- 
ond stage has irregular breathing and when it becomes smooth indicates that the second 
stage is being entered. This smoothness persists until the lower part of the second 
— when there is a beginning paralysis of the intercostal muscles. This paralysis 
yecomes complete at the end of the third plane. The respiratory movement continues 
to decrease and the volume is less until the fourth stage is reached when respiration 
completely ceases. Column 2 represents eyeball activity. During the second stage 
there is marked eyeball activity. This continues into the third stage and becomes less 
the farther the anesthesia descends into the first plane, ceasing as the second plane is 
encountered. Columns 3, 4 and 5 show the reaction of the pupil in the different stages 
to no preoperative medication, to morphine and scopolamine, and to morphine, respec- 
tively. Column 6 shows the eyelid reflex which disappears as the third stage is 
entered. Column 7: In ascending anesthesia, as the patient reaches the upper part 
of the first plane of the second stage, the swallowing reflex returns, and as the second 
stage is reached the vomiting reflex becomes active (column 7). In descending an- 
esthesia neither the swallowing nor vomiting reflexes are definitely placed (Guedel*). 


or crushed. Traction will cause some pain. Yet to perform an operation 
that may require an hour, only five or ten minutes need a third plane anes- 
thesia; the usual procedure is to use the deepest stage of anesthesia necessary 
lor any part of the operation and use it for the whole period. With a know]l- 
edge of the levels of anesthesia at which reflexes are abolished a competent 
anesthetist can gauge the depth so as to spare the patient and permit the 
surgeon to perform the operation. A competent anesthetist working with a 
urgeon not appreciative of these facts means that the type of anesthesia here 
escribed is impossible. 
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Cuart 4.—Nitrous oxide: A-1—Starting at a metabolic rate of 24 calories per 
sq. Mm. of body surface will carry the anesthesia to the middle of the first plane 
of the third stage. A-2—Metabolic rate at 40 calories per sq. Mm. surface will reach 
only to upper margin of the first plane. A-3—Metabolic rate at 48 calories per sq. Mm. 
surface will reach the lower portion of the first stage. Ethylene: B-1—Metabolic rate 
of 24 calories per sq. Mm. surface reaches the lower edge of first plane, third stage. 
B-2—Metabolic rate of 40 calories per sq. Mm. surface reaches middle of first plane, 
third stage. B-3—-Metabolic rate of 48 calories per sq. Mm. surface reaches lower 
portion of first stage. One hundred per cent potent anesthetic agents as chloroform, 
ether, vinyl ether, cyclopropane, and ethyl chloride can reach any depth of anesthesia; 
the amount of agent necessary will vary as shown by lines C,, Cs, and Cs, depending on 
metabolic rate (Guedel*). 
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Discussion.—Dkr. ArtHUR W. Ettine (Albany, N. Y.): I think we can 
safely say that today we are witnessing the birth of the science of anesthesiol- 
ogy. It is rather striking that over a large number of years there have been 
comparatively few papers presented to this Association on the general subject 
or the more intimate problems of anesthesia. I think in large measure that 
represents about the relative interest that the profession at large has taken in 
the subject of anesthesia. 

As I remarked a few years ago on an occasion in New York, the reason 
why a large part of the anesthesia in this country is being administered by 
the trained nurse anesthetist was because the medical profession had failed 
in their job. The institutions of learning in medicine had not developed the 
proper teaching facilities. The profession, particularly we surgeons, had not 
demanded in our institutions properly organized, properly developed and 
controlled departments of anesthesia. Even today in very few institutions in 
this country are there such departments, but in some there are, and the heads 
of these departments are the forward looking men in the problem of anes 
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thesia, its development for its practical avail to the patients and the surgeon, 
and for its usefulness in the training of doctors to give anesthetics. 

I think we will all welcome the day when anesthesia in general is admin- 
istered by the medical profession. That day, I believe, is not so far distant, 
not that I expect nurse technicians to disappear perhaps for a long time, 
because they have certainly been most effective and most efficient, but under 
the direction of a properly trained physician at the head of a department of 
anesthesia, their activities will become increasingly more useful. 

It may be of interest to you to realize, as members of the American Surgi- 
cal Association, that the first affiliated board to be recognized by the American 
Board of Surgery is the Board of Anesthesiology. Anesthesiology, therefore, 
becomes essentially the godchild of the- American Surgical Association, and 
it seems to me that it is our duty as members of the American Surgical 
Association to further in every possible way the efforts of this small group, 
at present, but soon to be a larger group, of men who have devoted their 
interests, their time and their lives to the development of the science of 
anesthesiology. 

Many of us have been more or less afraid of the possibilities of legislation 
in relation to anesthesia. Over the length and breadth of the country 
legislatures have been considering, and in one way or another threatening to 
limit us in the control of our anesthetic problems. I can assure you that this 
group who today represent the science of anesthesiology, who have been 
recognized by your Board, are a group of men from whom we shall expect 
to secure not legislation, but increasing education to the benefit of the patient 
and the surgeon. 


Dr. RALPH Waters (Madison, Wis.) closing: Doctor Schmidt and I 
simply wish to make a plea for a little more cooperation between surgeons 
and the subject of anesthesia. Chronologically, the scope of the duty of the 
surgeon, like that of the whole medical profession, has progressed along a 
gradually widening road. In the long past the surgeon was concerned with 
the elimination of diseased tissue. Such removal implied first to cut it open. 
then to cut it off, and now, I take it, to cut it out. Both patient and surgeon 
were then satisfied if there was no pain and if death did not result. 

The present day surgeon is, and the future surgeon will be, concerned with 
much in addition to the old duties of removing pathologic tissue. He will 
remodel the body and rewire the physiologic currents of life, not so much to 
prevent death, as to make living more abundant. 

With such an aim, surgery can no longer depend for pain relief upon 
the anesthetic practices of former years. Pain relief must develop into a 
science, anesthesiology, if you will, a sister effort which will keep pace with 
the rapidly developing knowledge of the physiologic mechanisms of life so 
that it may speak a common language, with the modern surgeon on the one 
hand, and with the diagnostician and the laboratory on the other. In the 
light of developing physiologic discovery, new methods of pain relief must 
be devised and more logical use of old ones must be provided to serve as a 
foundation for the ever widening pathway of the surgery of the future. But 
that is not all. The anesthetist should and can have much help to offer the 
surgeon in addition to pain relief. Comprehensive care of patients during 
operation, rational supervision of therapy with gases and vapors, the blocking 
of certain anatomic regions, the intravenous administration of various sub- 
stances :—all may at times be advantageously entrusted to the anesthetist. The 
liaison between pharmacology on the one hand and surgery on the other can 
to a large extent come through anesthesiology. ; 
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Anesthesia and anesthetists, to date, can claim only a little progress other 
than a nucleus of enthusiastic pioneers who are willing and anxious to devot« 
their lives to the development of a science of anesthesia. The helping hand 
of such a group as this, of which I am a guest, may mean a great deal. Most 
of you are teachers of surgery. Our schools have drifted toward a neglect of 
the teaching of anesthesia at a period in scientific progress when such teaching 
is paramount. Some of you have tried utilizing young surgeons, young 
internists, and others as instructors in anesthesia and as directors of depart- 
ments of anesthesia. Such plans have not worked, I fear, because the subject 
is too broad and too deep. The pharmacology and physiology of anesthesia 
must be interpreted clinically by individuals with at least a modicum of clinical 
knowledge and clinical experience. 

‘ Doctor Schmidt and I wish to leave with you not the idea that we, at 
Wisconsin, have solved the problem of anesthesia—far from it—but rather 
that the problem exists and that it must be met in every medical school and 
in every medical center. The sooner all of you tackle this problem, the less 
lonesome those of us who have made a beginning will feel. 
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Sir ALFRED KEOGH was born in Dublin on July 3, 1857, and died July 


20, 1936. His father was a member of the Irish Bar and Resident Magistrate 
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of Roscommon. He was educated at Queen’s College, Galway, and at the 
age of 21 took his medical degrees at the Royal University of Ireland. Com- 
ing then to London he obtained a resident appointment at the Brompton 
Hospital for Consumption, and was for a time a Clinical Assistant at the 
Westminster Ophthalmic Hospital. In 1880, he entered the Army Medical 
Service and at Netley distinguished himself by taking the Herbert Prize and 
the Martin Memorial Gold Medal. After a period of service abroad he re- 
turned home and was appointed Medical Officer to the Royal Arsenal at 
Woolwich. 

. In 1900, he was promoted Lieutenant-Colonel. On December 2, 1904, he 
was promoted Colonel and on the following day Surgeon-General; and on 
January 1, 1905, Surgeon-General ranking as Lieutenant-General on being 
appointed Director-General, Army Medical Services. He remained Director- 
General from January, 1905, to March, 1910. In October, 1914, he was re- 
appointed Director-General shortly after the outbreak of the Great War and 
remained so until 1918. 

Sir Alfred Keogh will be long remembered as a great administrator. He 
had all the requisites for the task. Quick perception of essentials, tenacity, 
enthusiasm and rapid action characterized all his work. His judgment was 
rarely at fault; it has been described as intuitive. Intuition there was; but it 
was founded on knowledge, wide reading and close observation. 

In his younger days he devoted himself to acquiring a sound professional 
ground work, taking clinical appointments in general and special hospitals, 
and losing no opportunity of adding to his store. This professional keen- 
ness he kept up through his working life. I well remember how deeply 
interested he was when once on leave at Berne we paid a visit to Kocher, 
then on the crest of the wave of his European reputation. It was difficult to 
see which was the more absorbed, Kocher in demonstrating the work in his 
clinic or Keogh in eliciting all the information he could. 

On joining the Army, without loosening his grasp on his purely profes- 
sional work, Keogh immersed himself in the study of military medical prob- 
lems. He familiarized himself with the various Commissions which had 
reported on the subject—especially the Herbert, Camperdown, and Elgin re- 
ports. In these, he would say, are laid bare most of the spots where the 
shoe pinched. 

One of his great ambitions was to break down the barrier which existed 
between the civil and military branches of the profession. This was difficult 
so long as the military training center was isolated at Netley; but when he 
reached higher administrative rank the opportunity came and he seized it 
with both hands. By great good fortune the Secretary of State for War at 
the time (Mr. Broderick, now Lord Middleton) was sympathetic and the 
Royal Army Medical College was built and opened in London. Thus the 


way to the codperation of the civil and military branches of the profession, 


which has since proved of such great advantage, was opened. In this con- 
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nection the help that the then Advisory Board was able to give, and gave, 
should not be overlooked. 

In this College the postgraduate instruction for Captains for promotion 
to Major was expanded to nine months and the students were given the ad- 
vantage of participating in the instruction given in the London schools and 
hospitals—and of training for specialties which they might wish to adopt. 

When the Territorial Force was established by Mr. Haldane (later Lord 
Haldane) it became necessary to organize its Medical Service. This was 
more of a creative effort than an organization, as the medical units required 
for the Force did not exist, and the few medical units in being bore no rela- 
tion to it. 

By visiting the chief medical centers in the Kingdom and expounding 
the meaning of, and the necessity for, these units, Keogh enlisted the coopera- 
tion of the leaders of the profession. The units were established, and courses 
of instruction were instituted; so that in 1914, when the War broke out, the 
great hospitals came into being without trouble and the sick and wounded 
were assured of the ministration of the cream of the medical profession 
throughout the land. 

Another reform was the reorganization of the military hospitals at home. 
At the time he took over the office of Director-General every little depot sta- 
tion had its little hospital with a skeleton staff, in which cases of sickness 
occurring in the station, serious or slight, were supposed to be treated. These 
tiny hospitals were closed down, and all cases requiring hospital treatment 
were transported to the nearest well equipped hospital, where they could 
obtain the nursing and attention they required. 

A subject on which Keogh held strong and clear views was sanitation. 
His views did not at first meet with general acceptance, but they prevailed 
in the end. He held that the real sanitary officer of a unit was the Com- 
manding Officer, not the Medical Officer. The preservation of the health of 
his men should be one of the main preoccupations of the Commanding 
Officer; the Medical Officer was there as an expert, to advise and to be con- 
sulted, but the ordinary rules of hygiene should be known to and enforced 
by all officers. For that reason it was necessary that they should all be in- 
structed in these matters. Hence arose the School of Army Sanitation and 
the teaching the elements of Hygiene embodied in the Manual of Army 
Sanitation to all officers. 

Shortly after laying down his office as Director-General he was appointed 


Rector of the Imperial College of Science and Technology. This was a con- 


genial post as his interests in Science had always been deep and close, and 


he welcomed the opportunity of extending its practical application. What 
he valued highly was the personal association into which he was brought with 
leading scientists, and with the students being educated at the College for 
scientific careers. With his keen sympathy for youth he was always on the 
lookout for measures which might enhance or ease the course of training. 
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When the War broke out it was felt that his services were required in 
the military sphere. The British Red Cross Society, mindful of the way 
he had always encouraged and helped them during his tenure at the War 
Office, appointed him their Chief Commissioner in France and there he re- 
mained until October, 1914, when he was recalled and reappointed Director 
General, Army Medical Services, at the War Office. 

There he was able to see the reorganization of the Military Medical Serv 
ice, which he had carried through in his previous tenure, come to fruition. 
The great machine started and worked without a hitch. There was complete 
and loyal cooperation between the civil and military sides. All had been 
made to understand and labored sympathetically to a common end. And so, 
with his hand on the lever, the machine continued to work until the close. 

A great triumph, which was universally acknowledged. At the conclu- 
sion of the War all vied to do him honor. 

At home he was made G.C.B% (the first Army Medical Officer to be given 
that honor), G.C.V.O. and Companion of Honor; France made him Grand 
Officer of the Legion of Honor; Belgium Grand Officer of the Order of the 
Crown; Servia Grand Officer of the Crown, White Eagle; the Universities 
of Oxford, Edinburgh, Aberdeen and Leeds gave him honorary degrees ; the 
Royal Colleges of Surgeons of England, Edinburgh and Dublin gave their 
Honorary Fellowships; and thus amid a chorus of appreciation he returned 
to his work at the Imperial College of Science and Technology. 

As a man he was entirely likeable. Quiet, kindly and sympathetic in 
manner, no trouble was too great for him to help a friend or any one who 
applied to him for advice or assistance. 

He possessed in a high degree the faculty of clear exposition and admired 
it greatly in others. He has told how, at times when working in London, 
he would steal off to the Law Courts to listen to some leading barrister pre- 
senting his case. A very distinguished retired official who did some work 
for him during the War once said of him: “In a long official career I have 
served many masters; but two stand out preéminently. Each had the power 
of stating lucidly not only what he wanted done but also of indicating cate- 
gorically how he wanted it done. There was never any ambiguity. One was 
Lord Curzon of Kedleston and the other Sir Alfred Keogh.” 

A hard worker himself, Keogh expected hard work of those under him 
but he never failed to acknowledge such work with a kindly smile or a few 
words of appreciation, and took care that the credit went to the doer. Among 
those who worked under him, Keogh inspired feelings of intense loyalty and 
often of affection. 

His work is done but his memory will long remain green among those 
who knew him. 

This obituary has been written by Major-General Sir Michael Russell, 
K.C.M.G., C.B. 
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APPRECIATION 
$y LIEUTENANT-GENERAL Sirk JAMES A. HartiGAn, K.C.B., C.M.G., 
D.S.O., K.H.P. 
Director-General, Army Medical Services 
AL GH Sir Alfred Keogh was personally unknown to the majority 
\tTHOUGH Sir Alfred Keog! | lly unk to tl ty 
of serving officers of the Corps, the striking tributes paid to his memory in 
the Press have been, I feel sure, a source of much gratification to all its 


past and present members. 

Until the last couple of years of his life my acquaintanceship with him 
was limited to a single meeting in the South African War when I took a 
convoy of sick and wounded to the General Hospital which he commanded 
at Pretoria and when as a subaltern | was much impressed by the courtesy 
and hospitality which he showed me. I had since heard so much about him 


from officers who knew him well that I had come to regard him as one of the 
most outstanding officers of our Service. 

When, some two years ago, | heard that he had returned to London (he had 
been living abroad) I called on him, a very simple act of courtesy from a 
Director-General to the greatest of his predecessors. He was frankly pleased, 
and such was the modesty of the man that he seemed surprised to learn that 
his services were still remembered and appreciated. He invited me to visit 
him frequently and this invitation I took full advantage of, sometimes in 
order to seek his advice, which he gladly gave. I shall always entertain the 
happiest recollections of these visits. Seated on a chair with a rug over his 
knees, he would recount his experiences during the two periods in which he 
was Director-General—probably two of the most important periods in the 
history of the British Army as they were assuredly the most important in 
the history of the R.A.M.C. 

The transfer of the College from Netley to Millbank; the organization of 
the Territorial Army Medical Service; the establishment of the School of 
Hygiene; the development of the clinical and scientific side of the Corps; 
liaison with the civil profession; his interview with Lord Kitchener before 
returning to the War Office for the second time—these were some of the 
topics which he related to me and which I found of absorbing interest. I 
invariably came away from these visits with the feeling that I had been in 
the presence of a great man. 

He retained the keenest interest in the Corps to the end; in fact, when 
speaking of it, he was inclined to forget he was an invalid (he was prone to 
anginal attacks) and allowed himself to be carried away by his enthusiasm. 
Before returning to take up the duties of Director-General during the War 
he asked for, and was accorded, exceptional powers, without which he could 
not have carried out that stupendous task. 

It is well known that his position at the War Office was somewhat unique. 
With Mr. Haldane (afterwards Lord Haldane) he was on terms of close 
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intimacy. Their outlook and ideas had much in common and he always 
expressed the warmest regard and affection for that great statesman. With 
Lord Kitchener too he worked in the greatest harmony. 

The sympathy of the whole Corps will go out to Lady Keogh and her 
family at the irreparable loss they have suffered and the nation in general, 
and we of his Service in particular may feel grateful that at the time of our 


greatest trial the post of Director-General was held by an officer who was 


so preéminently qualified to fill it. 


ERRATUM 
In the September issue on page 405, the Discussion of the paper “Regional [leitis and 
Fibroplastic Appendicitis” by Doctors Ravdin and Rhoads, was through an error credited 
to Dr. Damon Pfeiffer. It should have been credited to Richard H. Meade, Jr., M.D. 
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